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For ALUMINIZED TUBE PERFORMANCE, plus EXCELLENT 
TUBE LIFE... Replace with 


Thanks to LUMILAC, Raytheon Alu- 
minized Picture Tubes provide sharper 
pictures, high light output and superior 
contrast — plus excellent tube life. LUMI- 
LAC, — a lacquer especially blended and 
used exclusively by Raytheon — is the 
secret of superiority. This amazing lac- 
quer produces an extra smooth, unbroken 
surface for the pure aluminum coating, 
yet leaves no gas-producing residues 
which could impair cathode emission and 
shorten tube life. 

What’s more, the quality of Raytheon 
Aluminized Picture Tubes is safeguarded 
by Raytheon’s great ultra-modern Cath- 
ode Ray Tube Plant in Quincy, Mass. — 
a plant designed and built solely for the 
manufacture of first quality picture tubes. 


Replace with Raytheon Aluminized Picture Tubes 
— they are best for you and your customers, too. 


RAYTHEON “Lumilac” ALUMINIZED PICTURE TUBE REPLACEMENT GUIDE 


RAYTHEON REPLACES pp sg REPLACES 
“Lumilac” “Lumilac” NECESSARY ADJUSTMENTS 
ALUMAINIZED STANDARD NECESSARY ADJUSTMENTS OR CHANGES ALUMINIZED STANDARD OR CHANGES F 
PICTURE TUBE PICTURE TUBE 7 
12KP4 None. 21AUP4 None. 
12QP4 Ground conductive coating. Remove ion trap. wn 21AUP4B None. f 
12KP4A : or 
12QP4A Ground conductive coating. Remove ion trap. 2IAVP4S N 
12RP4 Ground ‘conductive coating. Remove ion trap 21AVP4A — e 
2 E 21AVP4B None. Si | 
16KP4 None. 21EP4 Ground conductive coating. } 9 
16QP4 Ground conductive coating. Change ion trap. 21EP4B 2IEP4A agin 
16KP4A 16RP4 Check conductive coating contact. : all 
16TP4 Space may not be sufficient in some cases. 21FP4C 21FP4 Ground conductive coating. 
16XP4 Ground conductive coating. Change ion trap. 21FP4A None. pri 
17BP4 Ground conductive coating. 21YP4A 21AFP4 Ground conductive coating. 
17BP4A None. 21YP4 None. 
17BP4B If 
Me hog . d volt : 21ZP4B 21ZP4 Ground conductive coating. wi ae 
io not exceed voltage rating. 21ZP4A hare: you pe 
see ee 24CP4 None. new co 
17HP4B 17HP4A None. rm 
ACP4A 24QP4 None. Icing v 
17RP4 None. 2 24TP4 None. — 
; 24XP4 G d ducti ting. of equi 
17LP4A ee me round conductive coating na heat 
road 24DP4A 24DP4 None. prt 
20DP4C 20DP4A None. seine 27 GPA Meee. Find oi 
21ALP4 None. 27NP4 Add filter condenser. sional ' 
21ALP4A depenedingd iene. 27GP4 Ground conductive coating. 
21ANP4 Ground conductive coating. 27RP4 27NP4 Nive, 
21ANP4A Ground conductive coating. 


RAYTHEON MANUFACTURING COMPANY 


Receiving and Cathode Ray Tube Operations 


Newton, Mass. + Chicago + Atlanta, Ga- + Los Angeles, Calif. 


Raytheon makes / Rece ‘ R 
17 


allthese (ductor Jes, Power Rectifiers and Transistors, (Hesaaniaeainme I ive Tubes 
Excellence in Electronics 
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mn Learnto Service IV Sets- 
any make or model-Quickly 


lu- 

or New ALL PRACTICE Method 
nd 4 

he trains you at home to become 
: aProfessional TV Serviceman 
. Bete You learn the time saving techniques, 
. there are Plenty of and Skil methods used by top TV Servicemen 
ne Men pone —_ This is 100% learn-by-doing, practical training. NRI supplies all necessary 
Ss. nf equipment, all tubes, including a 17-inch picture tube; and comprehensive 


manuals covering a thoroughly planned program of practice. You learn how 
experts diagnose TV receiver defects Ey see 6 You easily learn the causes of 
defects—audio and video—and how to fix them accurately. 


You get actual experience aligning TV receivers, isolating complaints from 
~~ eliminating interference, using germanium crystals to rectify 
the TV picture signal, adjusting the ion trap and hundreds of other valuable 


Professional techniques. UHF an d COLOR Create 
Growing Opportunities 


| CN 


weed ‘i To cash a the “ee UHF ps the 

° coming COLOR oom you'll need 

7 Picture Tube, Components the kind of knowledge and experience 

f TV R ‘ 5 NRI’s Course gives. You'll get — 

—— installing front-end channel selector 

ora ecelver, cope, ; — in modern UHF-VHF receivers. 

H : ou learn UHF servicing problems and 

: Signal Generator, HF Probe— . their solution. Mail the coupon now. 

a il ‘ ) ded ae d sineeree how NRI’s 3 sme i 

ROFESSIONAL TELE ON SERV- 

ating. aur inclu in intro uctory ICING meets = ae So man 

# : who wants to get ahead in ervicing. 

— | price under $200-Easy Terms : : ; 
ating. | Not for Beginners 

s §6ff "te want to go places in TV servicing, you 2 yon have sume Ieseietee: pay A 

— will act quickly to find out what you get, what rience or some Radio — 


— you practice, what you learn and how NRI’s 
new course in Professional Television Serv- 
icing will help you advance through better 
technical knowledge and training. See pictures 
ating. of equipment supplied, read what you practice 
os in book offered FREE to ambitious men with 
— some knowledge of Radio or TV fundamentals. 
Find out about this ALL PRACTICE Profes- 
sional TV Servicing Course now. 


course IS FOR YOU. 
Mail coupon today. Ad- 
dress National Radio 
Institute, Dept. 6AET, 
16th and U Sts., N.W., 
Washington 9, D.C, 


Peewee eee ee e888 


{ National Radio Institute 
1 Dept. 6AET, 16th and U Sts., N.W. 


COUPON BRINGS IMPORTANT Washington 9, D.C. 


Please send my FREE copy of “How to Reach the Top in TV Servicing.” 


! 
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fe 0 0 & a fF E = 1 I understand no salesman will call. 4 
i POUNDS 650.53 a6 20 Me vce aE aloe ues oe ROR ceciates i 
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SA5025 
Get this book and judge for yourself how this course will Cee DU Ke 
further your ambition to reach the top in TV Servicing | 
or help to build a more secure business of your own in r 
TV. Many of tomorrow's top TV Servicemen . . . men Ci Zo Ss 

che enn sinivies eng suis, any tented, URE, VET o- 0 Re a vig Saas SR a eu Mente es. 6 hier out 
Color TV ... will be graduates of this training. Mail 


the coupon now. There is no obligation. ee ee ee ee ee 
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COVER PHOTO: Home music systems 
are as varied as their users. This chap 
- as many are doing—bought part 

of his equ bled and the 
rest he constructed from some of the 
many good kits on the market now. 


(Ektachrome by John Deetjen) 
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>r horn principles_of 


nerformance... 


The KR-3U 


$126.00 


The KR-3U 


corner-folded d a $84.00 


h © ss rn ay | $54.00 


Quite simply, the Cabinart-Rebel speaker horns offer reproduction 

cleaner and truer to the original than conventional reflexed 

or resonated boxes. The Rebel 3, largest of the series, extends 

low-end response down nearly to 30 cycles. The smaller Rebels offer 

comparable performance with no compromise in overall quality. The REBEL 4 HORN 


Using the same principles of mirror images produced by omatu 
room walls at a corner, as does the Klipschorn, Rebels offer the ot ee 
maximum possible performance per cubic foot, per dollars $69.00 


worth of horn and per driving element. KR-4,15 


tor 15” woofers 
$87.00 
The K-12 


Gttorm of the KR-4/12 
for 12” woofers 


$36.00 


The K-15 
Qitform of the KR-4/15 
for 15” woofers 


and Ortho-speaker systems 


The REBEL 5 HORN 
. a KR-5 
$48.00 
KR-S U 
$33.00 
KR-5 P 
$48.00 


Slightly higher wes? end south 


af Cabinart is the exclusive, licensed manufacturer 
WRITE FOR COMPLETE CATALOG 
‘ ot Klipsch-designed Rebel horns 


and Rebel! Ortho speaker systems. ‘ 
99 North 11th St., Brooklyn 11. N.Y 
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An Excellent Way to Test 


Will you accept 


First play the 12-inch PERFORMANCE record and 
see how much—and what—you hear in it... 


— Your Understanding of Music — 


WITHOUT CHARGE | the 


Then play the 10-inch ANALYSIS record—and 
see how much you may have been missing 


Music-Appreciation Recording of 


‘Brahms vou CONCERTO IN D MAJOR 


WALTER GOEHR, conducting the LONDON SYMPHONY ORCHESTRA ®* Endre Wolf, violinist 


ON TWO RECORDS (a 12-inch and a 10-inch disc)* 


‘IMPORTANT, PLEASE NOTE: Unlike most Music-Appreciation Recorps (see below), this recording, because of the 
length of the Brahms’ concerto, is on two records—a 12” disc with the uninterrupted performance only, and a 10” disc 
presenting the analysis, written and conducted by Thomas Scherman, Musical Director of Music-ApprectaTion Recorps. 


SPONSORED BY THE BOOK-OF-THE-MONTH CLUB 


bow NEW 1DEa is designed for those who en- 
joy good music but who are aware, too 
often, that they do not listen to it with com- 
plete understanding and appreciation. There is 
no doubt about the reason: most of us are not 
properly primed about what to listen for. 
Music-Apprectation Recorps meet this need— 
for a fuller understanding of music—better 
than any means ever devised. This enjoyable 
form of self-education is comparable to the 
Music Appreciation courses given in many 
universities. 


YOU SUBSCRIBE BUT TAKE ONLY THE 
RECORDS YOU WANT... A new Music- 
Appreciation Recorp is issued—for subscrib- 
ers only—every month. You receive a descrip- 
tive Announcement about each record, written 
by the noted composer and music commenta- 
tor, Deems Taylor. After reading this An- 
nouncement you may take the record or not. 
You are not obligated to take any specified 
number of records. And you may stop the sub- 
scription at any time! 


TWO TYPES OF RECORDS ... All Music- 
Appreciation Recorps are high-fidelity, long- 
playing records of the highest quality—33!4 
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R.P.M. on Vinylite. They are of two kinds: 
first, a so-called Standard Record—a twelve- 
inch disc-which presents the uninterrupted 
performance on one side, featuring orchestras 
and artists of recognized distinction, and on 
the other side an illuminating analysis of the 
music with the themes and other main features 
played separately, with running explanatory 
comment, so that you learn what to listen for. 
This standard record is sold for $3.60 to sub- 
scribers only. When the selection, because of 
its length, requires two records, as in the case 
of Brahms’ Violin Concerto—a 12-inch record 
giving the performance and a 10-inch record 
giving the analysis—the price is. $4.90 for the 
two. (A small charge is added to the prices 
above to cover postage and handling.) 


TRY A ONE-MONTH SUBSCRIPTION — 
WITH NO OBLIGATION TO CONTINUE 
. . » Why not make a simple trial, to see if 
these records are as pleasurable and as en- 
lightening as you may anticipate? The 
Brabms recording will be sent to you at once 
-witbout charge. You may end the subscrip- 
tion immediately after hearing this record- 
ing, or you may cancel any time thereafter. 
In any case, the gift recording is yours to keep, 


PLEASE RETURN ONLY IF YOU HAVE A 3313 R.P.M. 
RECORD PLAYER 


MUSIC-APPRECIATION RECORDS R38-1 
c/o Book-of-the-Month Club, Inc. 
345 Hudson Street, New York 14, N. Y. 


Please send me at once the Music-Appreciation record- 
ing of Brabms’ Violin Concerto in D major, without 
charge, and enroll me as a Trial Subscriber to Music- 
Appreciation Recorps, with the privilege of canceling at 
any time. I understand that, as a subscriber, I am not 
obligated to buy any specified number of records, but may 
take only those I want. Also, I may cancel my subscrip- 
tion after hearing the first recording, or any time there- 
after at my pleasure, but the gift offer is free in any case. 


Mr. 
MIS. Pvcccccvsceteedsenccecces PPTTTITITITI TT TTT tre 


Miss (PLEASE PRINT) 


ADDRESS. ...cccccccccccccscccccccccsccgecccesccccess 


CITY........eneee2. Postal Zone Nor. STATE.....0004. 
MAR 60 
SSERE ED RESET 
Pee rN LI 


Thrill to 


*Smooth as silk, brilliant as diamonds, the 
highest octaves you can hear are realistically 
yours, with an E-V T35 in your high fidelity 
music installation. This new, very-high-fre- 
quency tweeter takes over from 3500 cps to 


beyond audibility . . . provides 180° disper- 
sion. Is easily installed, along with recom- 
mended X36 crossover and AT37 level control. 


135 List $55.00 Audiophile Net $33.00 
T35B List $35.00 Audiophile Net $21.00 
X36 List $14.00 Audiophile Net $ 8.40 
A137 List $ 6.00 Audiophile Net $ 3.60 


The T35B —for lower powered systems and 
existing quality AM-FM radio or radio-phono- 
graphs, finished in flat matte black. Requires 
only X36 to attach to music system. Imped- 
ance 16 ohms. Shipping weight 2 Ibs. 


Beautiful T35 Accessory Enclosure 


The Piccolino 
for either the T35 
or the T35B. Styled in gleaming 
tropical mahogany or lustrous 
Korina blonde. List $15.00 

Audiophile net $9.00. 

The Piccolino, complete with 
Super-Sonax, X36 crossover and 
AT37 level control wired and 
ready to connect to your music 
system: with T35 List $90.00 
Audiophile Net $54.00; with 
T35B List $70.00 Audiophile 
Net $42.00. 


Prove the performance 
of the T35 to yourself! 


You hear the difference 
with this T35 demonstra- 
tor. With a flip of the switch 
you bring in or cut out the 
7135. Visit your E-V distrib- 
utor to conduct this amaz- 
ing test personally. 


Today— write for Bulletin 194 and where to buy 


leche « ELECTRO-VOICE, INC 
a WOW BucHANAN, MICHIGAN 
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BY THE 


EDITOR 


THE PART-TIME SERVICE TECHNICIAN 


HE daily mail is seldom received 

without at least one letter from a 
“professional” service technician in 
which he condemns the “part time” op- 
erator who encroaches on his business. 
Too often these writers fail to remem- 
ber that, in many cases, they them- 
selves “cut their eye teeth” in radio 
service by engaging in part time main- 
tenance of sets in their home neighbor- 
hoods. 

These men, particularly in the early 
days, did not have a clientele which 
could support a full-time operation and 
it was necessary to earn a basic living 
in other fields of endeavor. We speak 
from our own experience in this re- 
spect. 

Radio and television servicing is in 
no way different from many of the 
other service professions in which an 
excessive amount of capital is not 
needed to set up a business. It is cer- 
tainly common knowledge that many 
Certified Public Accountants, commer- 
cial artists, professional engineers, etc., 
work for companies full time and, at 
the same time, build up a clientele of 
their own for future independent op- 
erations. This is an accepted practice 
in these respective trades. Why should 
it be frowned upon in TV servicing? 

One objection to the part-time serv- 
ice operator brought against him by 
the “professional” is that he charges 
less than the full-time shop can for the 
same job. His overhead is extremely 
low since he most often operates out 
of his home or cellar, and he buys 
parts for the same price as the full- 
time shop, and charges less. 

This, the “professional” charges, is 
unfair competition. However true this 
may be, the fact remains that if run 
properly a “downtown,” full-time store 
has competitive advantages that the 
part-time operator cannot hope to at- 
tain. The store in the business section 
has prestige and location to begin with. 
What the operator does with these 
factors is a measure of his astuteness 
as a business man. No amount of 
griping about unfair competition will 
take the place of good and fair business 
practices. 

Many times, a customer will take his 
set to a part-time operator because he 
feels that here he will get individual 
attention, that his set will not be part 
of an assembly-line service operation, 
and his complaints will not be brushed 
off with “the set is pretty old anyway, 
so what can you expect?” Because the 
part-time operator is anxious to build 


up a clientele, which means repeat 
business and recommendations to 
others, he will often spend some time 
adjusting the set and perhaps even 
cleaning it to bring it up to peak per- 
formance. How many established serv- 
ice shops follow this practice? 

As far as charges are concerned, a 
professional shop with its experienced 
personnel should be able to handle av- 
erage service jobs at least twice as fast 
as the part-time operator. It should 
take less time for the experienced 
bench man to diagnose a trouble to its 
source and, since the shop has a great- 
er stock of parts on hand, less time for 
him to repair the trouble than his part- 
time counterpart. On the basis of this, 
the shop’s charge should not be much 
greater than the part-time operator’s 
if the latter is also working in a busi- 
ness-like fashion. And herein lies the 
key as to how the “professional” serv- 
ice technician and business operator 
can benefit himself as well as the serv- 
icing industry as a whole. 

Many independent service operators 
all over the country have joined to- 
gether in service associations for their 
mutual benefit. Where they are run 
by imaginative leaders and where they 
consist of an interested and alert mem- 
bership, these trade associations have 
been able to improve the reputation of 
the service industry in the community 
as well as improve the business pro- 
cedures of the members themselves. 
Why doesn’t the service association in 
any particular locality invite the con- 
scientious part-time service operators 
to join, perhaps as associate members, 
so that they can derive the benefits of 
associating with experienced business- 
men. At the same time, the “profes- 
sional’ can impress upon the part- 
timer the importance of adequate 
pricing and the danger to his future 
development of cut-rate pricing, as 
many part-time operators have learned 
to their regret. The part-time operator 
must be made aware of the fact that 
once he undercuts and sells his services 
short, it will always be expected of 
him, no matter how high his overhead 
goes after he has started full-time op- 
erations. 

And if it is his intention to go into 
full-time service operations when he 
has built up a clientele and reputation, 
the part-time operator must start at 
the beginning to establish a reputa- 
tion for fairness and technical effi- 
ciency without which he can never 
grow. . . O. R. 
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ALLIE D’S 1956 value-packed 


324-PAGE CATALOG 


Featuring Super-Value Knight-Kits— 


' top quality electronic equipment 


in precision 


the only COMPLETE catalog 
for everything in TV, Radio, Hi-Fi 
and Industrial Electronics 


Get ALLIED’s 1956 Catalog—it’s 
complete, up-to-date—324 pages packed 
with the world’s largest selection 
of quality electronic equipment at 
lowest, money-saving prices. Get every 
buying advantage at ALLIED: fastest 
shipment, expert personal help, 
lowest prices, assured satisfaction. 
Send today for your FREE copy of 
the big 1956 ALLIED Catalog. 
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e Latest Hi-Fi Systems and Components ~ 


CATALOG NO. 150 


1956 


ywotx ON PAGE a7 
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e P.A. Systems and Accessories 
e Recorders and Supplies e TV Tubes, 
Antennas, Accessories e Amateur 
Receivers, Transmitters, Station Gear 
e Specialized Industrial Electronic 
Equipment e Test and Lab Instruments 
e Huge Listings of Parts, Tubes, : 
- Transistors, Tools, Books | 


-designed kit form 


BUY DIRECT AND SAVE 


EASY-PAY TERMS 


Use our liberal Easy Payment 
Plan—only 10% down, 12 
months to pay—no carrying 
charges if you pay-in 60 days. 
Available on Hi-Fi and P.A. 
units, recorders, TV chassis, 
test instrument¢s, kits, Ama- 
teur gear, etc. 
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World's Largest Electronic Supply House 


send for the leading 


HI-FI SPECIALISTS electronic supply guide 


To keep up with the latest and 
best in High Fidelity, look to 
ALLIED. Count on us for all i ALLIED RADIO CORP., Dept. 1-A-6 


the latest releases and largest 100 N. Western Ave., Chicago 80, lil. 
stocks of Hi-Fi equipment. 
(J Send FREE 324-Page 1956 ALLIED Catalog. 
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We specialize, too, in TV 
supply—and are foremost in 3 
the field of Builders’ Kits. 
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® NOW! PHOTOFACT BRINGS YOU 
EXTRA SCHEMATIC COVERAGE 


li} You get immediate coverage on leading 


receivers just as soon as they hit the market! 
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IT’S AN “EXTRA” SERVICE- 
IN ADDITION TO REGULAR COVERAGE— 


AT NO EXTRA COST TO YOU 


The January issues of Sams’ PHOTOFACT contain the 
first of a series of schematic diagrams covering the 
nation’s top manufacturers’ new model releases. Look 
for PHOTOFACT Sets 302, 303, and 304 at your Parts 
Distributor today! See for yourself how PHOTOFACT 
keeps you current with the present output of new TV 
‘and Radio Models. Be sure to enter your “standing 
order’”’ for each new monthly release of Sams’ PHOTO- 
FACT Sets—they’ll put you out ahead in service work. 


remember—you get the world’s finest service data — 


you get it fastest in PHOTOFACT 
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NEW HAM GEAR 


Don’t go to pieces because you haven't 
been able to afford that ham equipment 
you have been dreaming about. A Walter 
Ashe "Surprise" trade-in allowance on 
your used (factory-built) test or communi- 
cations equipment will go a long way 
towards putting that new gear into your 
shack. Get your trade-in deal working 
right now. Use the handy coupon. 


NATIONAL NC.98 
Less speoker 


Net $149.95 


SHORT OF CASH? 


So are we. We've got over $75,000 worth of first class used receivers and transmitters 
in stock. No junk or cheap sets. We need cash to build up our stock of new equipment 
RIGHT NOW. Here’s your chance to buy the best on the market forless than you would 
pay for so-called low price new gear 


All items have been thoroughly checked by our service department and will meet 
original manufacturer's specifications. Please list a first and second choice if 
possible. 20% deposit required on C.O.D. orders. Wire, write, phone, or use the handy 
coupon today. 


SOCSOSCSCOSSCSOOOSCSSOSSSOSSECS®e 


Send free list of additional used equipment bargains. 
CJ) Send new free 1956 Walter Ashe catalog. 
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COLLINS 32V2 NATIONAL HRO-60 LYSCO 600 
COLLINS 32V1 $ 224.50 ATTENTION NOVICES! 
COLLINS 32V2 299.50 These versatile transmitters use a crys- 
Cartel aa; y ais gar: you are a novice and : — 
w/s : when you get your general. Versa- 
Pen taromete COLLINS 75A2 w/s 299.50 tile? Man, Ps et and at the 
ei alata i COLLINS 75A3 w/s 369.50 hottest price in the country. Our com- 
HALLICRAFTERS SX-88 449.50 petitors will junk theirs when they see 
JOHNSON HAMMAR LUND HQ-129X w/s 124.50 how cheap we're selling them. Steal ’em 
| _ VIKING RANGER NATIONAL HFS with P.S. 69.50 while you can! 
Transmitter- Exciter Kit NATIONAL HRO-50 199.50 
renee NATIONAL HRO-60 324.50  LYSCO 600 $ 34.50 
eee NATIONAL NC-183D w/s 224.50 LYSCO 600S 59.50 
ce ee WRITE FOR FULL INFORMATION 
1125 Pine Street, St. Louis Ty Moy ee ABOUT OUR TIME PAYMENT PLAN 
Rush my order for used equipment as follows: >. 
MRE PUNGCUN Co0c 22 iocisec teh ucdedssecdudeekessecssakus ca dugsbcutnsalbivacelequdeaessassddess ee CME MRCCIE eo = All prices f. o. b. St. Levis © Phone CHestnut 1-1125 
EE IONE as sdnactintabecwapecesbukestnsesséescovadcigus ccsbace bias cudeepenscadguadeusneevelsbensshodabiaiebed e 
Remittance for $........+..- is enclosed. 
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RADIO CO. 
1125 PINE ST. ST. LOUIS 1, MO. 


SAVE $1.25! 


Make your service library complete! 
Have the needed data at your finger- 
tips WHEN YOU NEED IT! 

If broken into ‘‘lessons"’ and sent to you 
as a ‘“‘course,"" you'd regard this new 
Ghirardi training as a bargain at $100 
OR MORE! Instead you buy BOTH big 
books at the bargain price of only $12.00 
(you save $1.25!) 


1 Circuitry & Operation 


It’s lots easier to repair ANY radio or 
television set when you know all about 
its circuits and just why and how each 


Radio & Television Receiver 


by Ghirardi & Johnson 
669 pages, 417 clear 


you to recognize each one quickly. Then 
it shows how to eliminate useless testing 
and guesswork in making repairs. 


THAT REALLY 


faster, better . 


A. A. Ghirardi 

More servicemen 
hove trained from 
Ghirardi books than 
any other books or 
courses of their kind! 


Almost 1500 pages and over 800 big, 
clear pictures and diagrams explain m 
VERY troubleshooting and repair 
operation so simply it’s next to impos- 

sible to go wrong. 


indicated. Better yet, you can save 


Books are sold separately at prices Inc., 
New York 16, N. Y. 


COMPLETE TRAINING FOR BETTER RADIO-TV SERVICE JOBS! 


These 2 Great Ghirardi Books 
bring you the kind of 
PROFESSIONAL TRAINING 


PAYS OFF! 


Let these two up-to-the-minute Ghirardi books make it easy for 
you to handle ALL types of AM, FM and Television receiver 
service by the very best and latest methods! Learn to handle jobs 
‘and with less testing! Whether you’re a service 
beginner or an experienced technician you'll find the speedy, pro- 
fessional methods that are so clearly explained can give BOTH 
your service efficiency and your earnings a big boost! 


$1.25 by buying both together! Send no 


noney. Practice from these great books 
or 10 full days FREE. 


Mail coupon today to Rinehart & Co., 
Dept. RN-16, 232 Madison Ave., 


Radio & Television Receiver 


illustrations, $6.50 
Backed by the how-to-do-it meth- 
ods and ‘procedures so clearly ex- 
lained in this big book, you can 
Scenes through television and radio 


2 Troubleshooting & Repair 


by Ghirardi & Johnson 
822 pages, 417 clear 
illustrations, $6.75 
perienced servicemen, it is a quick way 
to ‘‘brush up” on specific jobs; to develo 
better methods and shortcuts; or to fin 
fast answers to tough service problems. 
Modern troubleshooting is clearly ex- 


one works! You locate troubles in much 
less time and with less testing. You re- 
pair them faster, better—more profitably! 

That’s why Radio & Television Re- 
ceiver CIRCUITRY AND OPERA- 
TION is invaluable to servicemen who 
want to be well equipped to handle 
today’s complicated receivers! First it 
gives a complete understanding of basic 
circuits and their variations. It teaches 


Throughout, this book gives you the 
kind of above-average training that 
takes the ‘‘headaches”’ out of servicing 
—the kind that fits you for the better- 
paid jobs. Covers all basic circuits used 
in modern TV and radio as well as 
phono pick-ups and record players. 


Sold separately for $6.50—or see big 
MONEY-SAVING OFFER. 


service jobs easier and faster than you 
may have thought possible! 

Throughout its 822 pages, Radto & 
Televtston tig UBLE-SHOOTING- 
AND REPAIR is an amazingly com- 
plete, howtede-ts guide to professtonal 
service methods . . . the kind that help 
you handle jobs lots faster and make 
more money doing it! 

For beginners, this big book is an eas- 
ily understood course in locating troubles 
fast and repairing them r-i-g-h-t. For ex- 


plained—from quick “‘static’’ tests to 
dynamic signal tracing and all the rest. 
Special hard-to-fix troubles are fully cov- 
ered. Step-by-step charts demonstrate 
exactly what to do on different opera- 
tions. A dig, televiston section includes 
everything you need to know for fast, ac- 
ot on work on any TV recetver model or 
ma 


Sold separately for $6.75 or see 
MONEY-SAVING COMBINA- 
TION OFFER. 


SAVE MONEY ON 
INSTRUMENTS! 


Work better with fewer 
instruments—get more 
work out of your old ones 


Here, at last, is an instrument 
book especially for servicemen, 
amateurs and experimenters! 

Basic Electronic Test Instru- 
ments helps you work better and 
faster with fewer instruments; 
shows how to increase the useful- 
ness of old instruments; how to 
choose the right instrument for 
each job; how to understand in- 
strument readings and put them 
to practical use; how to avoid 
buying unnecessary instruments 

. and lots more. 

Over 60 instruments from the 
old standbys to the very latest 
ones are fully described and ex- 
plained. Work-saving shortcuts are outlined 

Included are complete details on simple meters for 
current and voltage; ohmmeters and V-O-M's, V-T 
voltmeters; power meters; impedance meters; capac- 
itor checkers; inductance checkers; special-purpose 
bridges; loscopes; R-F test oscillators; signal gen- 
ators; audio test pen ‘ated R-F and A-F measuring 
devices; signal tracers; tube testers and many others. 

This handy book is a complete training course in 
the latest instruments including grid-dip oscillators, 
TV sweep and marker generators; TV linearity pat- 
tern generators, square wave generators, distortion 
meters, etc. Dozens of time-savings ‘‘tricks” help you 
put old instruments to new uses. 


Check Basic Electronic Test Instruments in 
coupon for 10-day FREE trial. 


BE AN EXPERT ON 
MAGRETIC RECORDING! 


This how-to-do-it book 
makes it easy to 
specialize in one of 
the fastest-growing 


electronic fields 

There’s a real future for 
men who specialize in the fast- 
growing field of magnetic re- 
cording in any of its many 
branches! 

From high fidelity sound to 
broadcasting, to sound mov- 
ies,-industrial communica- 
tions, secret communications 
(speech scrambling), amateur 


at ae radio, industrial sound and 
y 8. J. Begun noise measurements and many 
242 pages, 146 others, magnetic recording is 
dlustrations now an important factor.This 
Price $5.00 book, Magnetic Recording, by 


one of the aoios acknowledged experts, clearly 
explains all details of the art. 
A COMPLETE GUIDE TO a 
METHODS AND EQUIPM' 

First you get a clear understanding ~ pol every phase o 
wire and tape myoy B from basic acoustic a | 
mag ietic theories t and cir- 
_. _ resent Ad use. ORebseses ladete Acoustic 

agnetism ; Magnetic Recording Theory and 
nents; Magnetic Recording 
ording Applications; Instru- 
Measurements; The Magnetic 


Equipmen and Reoord ng 
Phonograph, and many more 

Read it 10 full days at our ‘risk. Order Magnetic 
Recording in coupon. 


USE COUPON FOR 10-day Free Trial! 


SHORT CUT TO 
TELEVISION REPAIRS 


Eliminate 
useless 
testing... 
Fix sets twice 
as fast! 

Just turn the dial 
of the handy, pock- 
et-size Ghirardi & 
Middleton PIX-0- 
FIX TV Trouble 


the picture in the 
PIX-O-FIX win- 
dow matches the 
screen image on the 
television set you're 
repairing ... presto! ... you've got your clue. 


PIX-O- FIX then nein the causes of the trouble. 
Next it indicates the exact receiver section in which 
the trouble has probably happened. Then it gives step 
by step repair instructions. 


The two PIX-O-FIX units No. 1 and No. 2 cover 
47 different television troubles ., . just about any- 
thing you're likely to be called on to fix. No. 1 identi- 
fies 24 of the most common troubles and gives 192 
causes and 253 remedies for them. No. 2 covers 
more advanced troubles not included in No. 1. 
gether, they are a comprehensive guide to quick 

‘picture analysis’’ servicing of any TV set . AND 
THE PRICE 1S ONLY $2.00 for the two. * Money 
refunded if you are not more than satisfied. Specify 
PIX-O-FIX in coupon. 


PIX-O-FIX TV TROUBLE 
FINDER GUIDES 
Only $2 for the two 
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Cash in on HIGH-FI 


SERVICE and BUILDING | 


A complete guide to better 
High Fidelity methods 
and results 


Get better results from ‘‘Hi-Fi’’ 
by having all the facts and latest 
ideas at your fingertips! 

This big book brings you com- 
plete data on modern sound repro- 
duction methods and equipment. 
It shows how to get better results 
at lower cost; how to build your 
own; how to service hi-fi equip- 
ment; discusses all details of com- 
ponents; compares different 
methods AND IS CRAMMED 


HIGH OF HOW-TO-DO-IT 
FIDELITY 
eet ss TIPS AND IDEAS. 


Here are just a few of the many 
et Newitt subjects! How to get theright hi-fi 


94 pages, equipment for your needs; Hi-fi 

203 illus. versus P.A. type speaker; Loud- 
Price $7.50 speaker construction and perform- 
ance; Adjusting bass-reflex cabi- 

nets; Controlling distortion; Getting rid of ‘“‘hang- 


over”; Selecting a woofer-tweeter; Sound-proofing 
materials; All about output transformers; Special hi-fi 
circuits; Ways to suppress noise; Negative feedback 
and how to use it; Amplifier construction hints; Mini- 
mizing tuner distortion; Avoiding chatter; Limiter- 
discriminator vs. ratio detector FM circuits: Avoiding 
record wear; Tips for custom builders; Bass-reflex 
charts; Acoustical horn design data; special installa- 
tion problems; pre-amps and equalizers; pick-up reso- 
nance; a novel horn system... and literally dozens 
of other subjects. 

Order High Fidelity Techniques in coupon 
today for 10-day FREE trial! 


in RADIO-ELECTRONICS! 


More service experts 
got their basic 
training from this 
big book than any 
other of its type! 


Here's basic training you 
can really understand—writ- 
ten by A. A. Ghirardi who has 

probably trained more service 
experts than any other man 
living today! From start to 
finish, it is practical training 
that can help fit you fora BIG 
PAY job in any branch of 


RADIO PHYSICS - fe , 
COURSE radio-television-electronics 
by Ghirardi work. 
972 pages, Ghirardi’s RADIO PHYS- 


ICS COURSE is the oldest 
self-test questions book of its kind—and still a 
Price only $6.50 best seller BECAUSE IT IS 
SO AMAZINGLY CLEAR 
AND COMPLETE. You can understand it, even 
without any previous radio or TV training! 


36 COURSES IN ONE! 


Starts with Basic Electricity. Then it takes you 
step by step through the entire field from basic cir- 
cuits, components, instruments, etc. to their final 
application in radio-electronic equipment. You can 
buy newer, costlier training—but you can’t buy better 
training at anywhere near the price, Ask the men 
who know! 


Order RADIO PHYSICS COURSE in coupon. 


508 illus., 856 


FAST! 
EASY! 
R-1-G-H-7! 


DON’T THROW OLD 
RADIOS AWAY! 


Here’s the data you 
need to fix old sets 
in a jiffy 


Just look up the how-to do- 
it data on that old radio you 
want to fix! 

Four times out of 5, this 
giant, 3 14-pound, 744-page 
Ghirardi RADIO TROUBLE- 
SHOOTER’S HANDBOOK 
tells what is likely to be caus- 
ing the trouble . . . shows how 
to fix it. No useless testing. No 
wasted time. Using it, even 
beginners can easily fix old 
sets which might otherwise be 
thrown away ause service 
information is lacking. With a 
few simple repairs, most-of these old sets can be 
made to operate perfectly for years to come. 


THE ONLY GUIDE OF ITS KIND! 
Cuts service time in half! 


Included are common trouble symptoms and their 
remedies for over 4,800 models of old home, auto 
radios and record changers. Airline, Apex, Arvin, 
Atwater Kent, Belmont, Bosch, Brunswick, Clarion, 
Crosley, Emerson, Fada, G-E, Kolster, Majestic. 
Motorola, Philco, Pilot, RCA, ‘Silvertone, Sparton, 
Stromberg and dozens more. Includes hundreds of 
pages of invaluable tube and component data, serv- 
ice short cuts, etc. 

Specify RADIO TROUBLESHOOTER ’S 
HANDBOOK in coupon. Price only $6.50. 10- 
day trial. 


1925 to 1942 


Here’s everything you need to know ABOUT OSCILLOSCOPES! 


for 
Radio Operators 


by J. R. Johnson 
(W2BDL) 


A complete, prac- 
tical study guide for 
Getting your “‘tick- 
et” as a commercial 
operator 


straight-to-the-point answers. Includes full 
data on the recent changes in examination 
elements 1 and 2. (Many folks do not even 
know these changes exist!) Covers all neces- 
sary examination data from electrical-radio 
fundamentals to navigation and related 
subjects. Anyone who has basic radio train- 
ing will find Johnson’s LICENSE MAN- 
UAL the ideal training book for making this 
all-important step ahead in his career! 


If cash is sent with order, we pay postage—same 10 day return privilege. Otherwise, postage is extra. 


To order OUTSIDE U.S.A. 


—Special combination offer, $13.00 for both books. For ali 


other books, add 50c each to above prices for handling through customs, etc. Sold 
for cash only. Any book may be returned in 10 days and money will be refunded. 
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)MBINA- BIG NEW THIS BIG BOOK TEACHES YOU HOW! 
Here, in a brand new 2nd edition, is THE justing circuit components and setting the oscil- 
— EDITION book that really shows you how to use oscillo- loscope controls. And you learn to analyze 
sco) el A-B-C, MODERN OSCILLO patterns fast and RIGHT! 
early as = ‘ ‘ 
JusT SCOPES AND THEIR USES gets right down 7 cludes latest data on use of ‘scopes in color 
“brass tacks’’ in telling you exactly when, » Industrial oa ie teaching . . . he na 
OuTI no i. and how. You learn to locate either AM — ssp cites D aes — a Airtel 
| or FM radio or television troubles in a jiffy. Ai thit ——— lear. Price $6 pattern photos 
Even tough realignment jobs are made easy. ™#Ke things doubly clear. Price $6.50. Oscilloscope experts 
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Price only $5.00. Use coupon. 


RINEHART BOOKS ARE ‘SOLD D BY ‘LEADING "Book STORES 


City, Zone, State... .cececccccccccccccccccsssesasccsesssseesssesesssesees 
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The K.0. is Fantastic! 


Features the highest front-to-back 
ratios ever recorded for any 
TV antenna: 


‘@ Low band: from 20:1 to 50:1 

relative VOLTAGE. 

© High band: Up to 13:1 relative 
VOLTAGE. 

High gain: Low band, 7 to 9 DB. High 

band, 8.5 to 10.5 DB. (Single bay fig- 

ures). Balanced for COLOR. 


3 Powerful Models 


Description list Price 


low Bond “’K.O.”, 


= CHANNEL 
Covers ch. 2-6 

High Band “K.O.”, 

Model No. 1073 | 16.67 


Ends co-channel ‘interference! 
Knocks out “Venetian Blinds”! 


9 ota cy 


Channel Masters “K.O.” puts an INVISIBLE 
BARRIER in the path of rear signals, pre- 


Covers ch. 7-13 
venting co-channel interference. The “’K.O.” Broad Band "K.O.”, 
is completely preassembled with time-saving Model No. 1023*| 57.64 
“Snap-Lock” Action. 100% aluminum. Soa}. 3 
*in this model, High and Low Band 
sections are joined with a Tenna-Tie 


(furnished) 


ENSED BY KAV-TOWNES ANTENNA CO, ROME, GA. 


New expanded ACCESSORIES 
program! Channel Master now 
becomes the first and only 
manufacturer in the industry 


© Re-designed! that can supply you with every- 
t thing you need for an antenna 


e Better than 
ever! 


© "Super-Sembled”! 


Channel Master’s Super Fan is the original fan antenna. 
Famous for its superb quality, it has been in continuous demand 
for six years. Millions are in current use. 


e Assembles with NO HARDWARE or tightening. 


@ Massive, heavy-duty, molded fan head. Unaffected by 
moisture and extreme temperatures. 


@ Reinforced elements. External sleeves prevent breakage. 


Rye! 


RI CHANNEL MASTER CORP, ciicevives, 


the world’s largest manufacturer of television antennas and accessories 


new 


TV TRANSMISSION LINE 


The first TV wire strands 
to give you the ? () ad 
benefits of — 


(20/33 pure copper). Channel Master wire — at 
REGULAR prices — is the 
finest, most flexible trans- 
mission line you have ever 
handled. Complete range 
of web thicknesses avail- 
able. Colorful display 


Ww! ae packaging. 


Two outstanding lines: 
(both featuring exclusive 20-strand conductor): 


EVERYTHING (nissan 


Saves time, ends @ Available in silver or polyethylene. 
waste. brown. 


but the roof! — 


Fine quality transmission line at today’s VERY LOWEST PRICES. 


installation. From now on, 
guarantee customer satisfac- 
tion with a COMPLETE 
CHANNEL MASTER 
INSTALLATION — 
FROM TOP TO BOTTOM. Featuring this revolutionary 


new 2 in I screw thread design! 


Eliminates the need for stocking separate machine 


’ bf + . . 
It's a wood screw insulator and wood screws. Cuts your inventory investment 


in standoffs by more than 65%. 


7 e Needle sharp point, made possible by finer 
thread. Easier to work in wood. Prevents slip- 
ping on mast. 


@ STANDOUT buckle has 8 machined threads. 


: : , of @ Convenient “‘Taper-Tip” strapping, available = 
‘ she in galvanized or stainless steel. 


vival 


All popular types and sizes available, including full assortment of specialized 


_ hardware. See your Channel Moster distributor Copyright 1955, Chennel Mester Corp. 


at the most economical prices! 


2 Important, Authoritative, 
Up-to-date Books on Television 


TELEVISION — HOW IT WORKS 
(2nd Edition) 
by J. Richard Johnson 

Completely rewritten and revised. Here is a 
practical treatment of TV techniques written 
for the service man, student, experimenter, 
hobbyist. ‘This book explains the how and 
why of modern television receivers in the 
simplest and most direct terms, and yet in a 
complete and professional manner. 

The mathematical approach is avoided 
whenever practical physical explanations can 
be substituted. However, when an equation 
or mathematical derivation helps to clarify 
basic principles or their practical applications, 
it is included, explained and illustrated by 
text examples and review problems. The 
text is presented in the time-tested order 
corresponding to the progress of the received 
signal from the antenna to the picture tube 
and loudspeaker. Review questions follow 
each chapter. Profusely illustrated with spe- 
cially conceived artwork that makes under- 
standing the text clear and easy. 

Only $4.60 


COLOR TELEVISION 


RECEIVER PRACTICES 
by Hazeltine Corp. Laboratory Staff 

World famous for their contribution in the 
field of electronics, the Hazeltine Corpora- 
tion Laboratories Staff has prepared a thor- 
ough exposition of color television receivers, 
based on years of research and design. 

Every chapter in this book deals with a 
separate portion of the receiver, and is writ- 
ten by a different Hazeltine Laboratories ex- 
pert, a specialist in the operation of that 
particular section. Every major aspect of col- 
or receivers is analyzed and thoroughly ex- 
plained, including the latest 21” picture tube 
and its circuitry. For the convenience of the 
reader each chapter contains a summary of 
the salient points in that chapter. 

This significant book, destined to become 
a standard reference work on the subject, 
will be of tremendous value to educational 
institutions, technicians, engineers . . . to 
everyone who now wants a solid grounding 


in color. 

Only $4.50 
YOU CAN SEE 
AND BUY RIDER 
BOOKS AT YOUR 
FAVORITE PARTS 
JOBBER OR 
BOOK STORE — 
LOOK FOR THIS 
RIDER DISPLAY! 
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* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 


THE FORECAST THAT within five 
years after the TV freeze lift, at least 
2000 telecasters would be on the air 
was shattered some weeks ago by a 
CBS consultant who told the Commis- 
sion that a ceiling of 600 stations, plus 
perhaps some satellites, looked more 
realistic to him now. That number of 
operators could, he felt, adequately 
serve the nation. 

Specifically, it was reported that 600 
stations would take care of ... ‘‘about 
95% to 97% of the families of the 
country . .. without satellites ... and 
the use of satellites .. . can push this 
figure fairly close to 100%.” The ex- 
pert noted that more than two-thirds 
of the 1800-odd channels set aside by 
the FCC would remain unused, or 
would be occupied only a short time 
by stations faced with bleak futures. 

Ignoring the ultra-highs, the analyst 
pointed out that such operation was 
discounted since the bulk of the sta- 
tions who would operate on the higher 
bands as program-originating points 
would find the going too rough to con- 
tinue. 

The maximum number of 600 was 
arrived at, the report said, by estimat- 
ing the coverage of v.h.f. stations; this 
was set at from 50 to 75 miles. And, 
the study added: “Larger or smaller 
radii of coverage would lead to fewer 
economically supportable _ stations. 
Larger radii permit fewer stations to 
cover a given area, and shorter radii 
reduce the number of market centers 


than can support a station. That. is, 
many market centers which can sup- 
port a station with a 50-mile radius of 
coverage can no longer support one 
with a 25-mile radius of coverage.” 

However, one bright bit of hope was 
offered to the members of the Com- 
mission. Said the broadcast specialist: 
“In the long-run future ... the eco- 
nomics of the industry may, and indeed 
probably will, change, so that a larger 
number of stations can eventually be 
supported. The minimum cost of run- 
ning a station may decline and in- 
creased advertising revenues, particu- 
larly from local sources, will undoubt- 
edly be forthcoming. Such was the his- 
tory of radio broadcasting, and a sim- 
ilar development may be expected in 
television.” 


THE STRONG PREFERENCE for v.h.f. 
by a growing number of broadcasters 
and advertisers, and equally positive 
views of many in government and in- 
dustry that u.h.f. has its place in the 
TV sun, have generated so much con- 
fusion in Washington that everyone is 
clamoring for an immediate public 
hearing. 

Commissioner Rosel H. Hyde, who is 
anxious to have oral sessions, said that 
the blizzard of plans which have hit 
Washington, formally and informally, 
can only be resolved by an official bull- 
session. He felt that this was... “the 
only way that we can have all of the 
pertinent facts placed before us... to 


NEW TV GRANTS SINCE FREEZE LIFT 


Continuing the listing of construction permits granted by FCC since 
lifting of freeze. Additional stations will be carried next month. 


STATE CITY CALL CHANNEL FREQUENCY POWER* 
Massachusetts Boston WHMB 38 614-620 251 
North Dakota Minot — 10 192-198 29.5 
Ohio Youngstown — 73 824-830 16.6 

NEW CALL LETTER ASSIGNMENTS 

STATE CITY CALL CHANNEL FREQUENCY 
Florida Orlando WEAL-TV 18 ¥ 494-500 
Pennsylvania Philadelphia WPHD 23 §24-530 

CALL LETTER CHANGES 

STATE CITY CALL CHANNEL FREQUENCY 

Colorado Denver KTVR 186-192 
(Formerly KFEL-TV) 
Nevada Hayes Center KHPL-TV 82-88 


(Formerly KHOK-TV) 


*ERP= (effective radiated power, kw.) 
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INFINITE 


REJECTION 


the world’s first fundamental and com 


to the interference problem... 


The Sensational 1.R.1.5. 


ives infinite rejection of the 
gnal regardless 


co-channel, ad jacent channel 
or ghosts. 
The rejection of the interfer- 
ing signal is accomplished by 
opposing the interfering signal 
with a signal of equal ampli- 
tude but of opposite phase, 
thus producing complete can- 
cellation. Simply rotate the 
upper section of the antenna 
to a position where the inter- 
ference disappears. 
Can be used either ina fixed in- 
stallation or with rotor. All ac- 
cessories and harness furnished 
for quick, easy installation. 


The Famous EXPO Antenna 


is used in I.R.1.S. with its fun- 
damental unlimited band- 
width characteristic, thus in- 
suring excellent performance 


throughout the 82 channels. 


o more Venetian blinds, or 
ghosts or distortion from an 
interfering co-channel signal 
or “splatter” from a strong 


local station. 


Direction of wonted signol ff 
at of 


interference 


or ghosts 


ss 
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Anti-phose patter 


The combination of the principle 
of the exponential curve and the 
proved performance of I.R.1.S. 
offers an exceptional sales 
potential, both in antennas 


and TV sets. Now 


INTERFERENCE 


| 


SYSTEM 


plete answer 


EXPO-I.R.1.S. comes in the follow- 
ing models: 


XO2R6 2-bay, 6 element 
EXPO-I.R.1.S. 


XO2R8 2-bay, 8 element 
EXPO-I.R.1.S. List $25.50 


XO4CR6 4-bay, 6 element colinear 
EXPO-I.R.1.S. List $53.25 


XO4CR8 4-bay, 8 element colinear 
EXPO-I.R.1.S. List $61.75 


ORDER TODAY FROM 
YOUR DISTRIBUTOR 


whom we will supply until 
official distributors are desig- 
nated in your locality. 


List $20.95 


HOLLOWAY 


Fort 


is the time to 
cash in on this 
exclusive Op- 
portunity. 


*Pot. applied for 


Est Announcement’ 


New Sonotone 
“3” Series SUPER-FIDELITY 
Ceramic Cartridges 


e Super compliance (2.0 min.)—drops 
distortion below “‘negligible”’ point. 
e Super response-flat from 20 to 
15,000 cycles, without equalization! 


Turnover Model, 3T 
(Actual Size, 1-7/16 inch) 
Single-needie Model 3P 
also available ie 


neecrmncmennmmemen 


PARDON US IF WE CALL THEM “REVOLUTIONARY”... 


but these new cartridges obsolete pre-amplifiers, equalizers, and old-style pickups! 


If you've followed the development of 
ceramic cartridges since Sonotone pio- 
neered them in 1946, you know we've 
made enormous advances. 

Recently Sonotone has offered ceramic 
cartridges equal, by test, to most velocity 
types. Now, Sonotone presents the “3” 
Series, which set utterly new standards of 
finest performance, by all the measure- 
ments engineers know how to make. 

These new cartridges make the inherext 
advantages of the ceramic type loom 
larger than ever. Consider: 


WHY A PRE-AMP? 


There is ‘only one reason for a pre-ampli- 
fier—a velocity pickup puts out too feeble 
a voltage to drive your amplifier directly. 
But these Sonotone “3” Series cartridges 
deliver a whopping 0.5 volts—roughly 50 
times as much as most velocity types. So 
you can eliminate the circuitry, noise, 
space and expense a pre-amp involves. (If 
you now have a pre-amp, our simple 
adaptor permits immediate use of Sonotone 
“3” Series cartridges in your present 
system.) 


EQUALIZING UNNECESSARY 


Sonotone “3” Series cartridges end equal- 
ization nuisance because ceramic cartridges 
respond to amount of needle movement 
not velocity. Result, they self-equalize. 
These new cartridges eliminate mag- 


netic hum problems. Fit any of the widely 
used arms. 

Single needle model, with diamond, only 
$30.00 LIST. Turnover model with sapphire- 
diamond needles, $32.50 LIST. Less with 
sapphires. 


NEW SONOTONE AMPLIFIER 


We built this HFA-100 to realize the full 

excellence of Super-Fidelity ceramics. 

Hum, noise and 

distortion are vir- 

tually unmeasur- 

able—at maximum 

settings, distortion 

isonly 0.15 %!Cab- 

inetry is superb 

solid walnut or 

solid mahogany, with solid brushed brass 

panel. $117.50 NET. Similar control unit, 

for use with power amplifier, $59.00 NET. 

“Revolutionary” is a big word. But these 

Sonotone developments are pretty big 
news, if you like music! 


SONOTONE 


CORPORATION, ELMSFORD, N. Y. 


ari 
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permit us to reach well-considered de- 
cision... .”” At such a hearing, he con- 
tinued, all of the facts could be... 
“fully and accurately tested and de- 
veloped.” 

Answering those who felt that the 
proposed hearings would lead to a new 
“freeze”, the Commissioner said that 
the procedures ... “should not .. . be 
permitted to take more than a few 
months.” 

Commenting on his personal views 
on the future of the high bands, Hyde 
said that even though u.h-f. is... “sick, 
it still remains as one of the basic 
foundations for the proper development 
of the industry.” He based ‘his opinion 
on the engineering views of those with 

. . “tremendous experience.” These 
experts, he said, have repeatedly de- 
clared that ... “There is nothing fun- 
damentally wrong with u.hf. as a 
technical service.” 


U.H.F. BROADCASTERS have stormed 
the FCC with requests that hearings 
be held as quickly as possible and they 
warned the Commission that no action 
must be taken that .. . “would render 
the problem moot, and make consid- 
eration of any effective nationwide 
solutions of the u.h.f. problem imprac- 
tical or impossible to attain.” 

Reviewing some of the v.h.f. expan- 
sion plans suggested, some of the high- 
band proponents said that even the 
FCC staff members agreed that the 
drop-in or squeeze-in v.h.f. ideas would 
all have a serious effect on the future 
of high-band operation. First, it was 
noted, such a program would eventual- 
ly destroy the public’s present multi- 
million dollar investment in antennas 
and converters. Any change in station 
separations would certainly rob sta- 
tions of their existing service areas. In 
addition, it was felt that new interfer- 
ence problems would occur. According 
to some engineers of the Commission, 
the proposed directional antennas 
would cause trouble in the form of 
reflections from nearby structures. 

Support for the ultra-highs also 
came from a committee of RETMA, 
who advised the Commission that the 
television service, in their opinion .. . 
“needs both the u.h.f. and v.h.f. chan- 
nels now assigned . . .” for complete 
coverage of the nation. 


THE DEVELOPMENT OF A MOBILE, 
air-traffic control system that can be 
used at air fields in remote areas of 
the world, known as project two 
wheels, has been revealed by the Air 
Research and Development Command, 
Rome (N. Y.) Air Development Cen- 
ter at Griffiss Air Force Base. 

Featured in the new setup are seven 
small trailer-mounted shelters which 
are lightweight and compact enough 
to permit transportation in a C-47 
type aircraft, or which may be towed 
by jeep or truck for distances of sev- 
eral hundred miles. 

The two-wheel trailers house an 
assortment of gear built for rugged- 
ness, durability, and precision. The 

(Continued on page 126) 
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| Will Train You at Home 


for Good Pay Jobs, Success in 


RADIO-TELEVISION 


To See Equipment | Send You 
For Practical Experience... 
Get Illustrated Book FREE. 


E. SMITH 
President 
tional Radio 
Institute 
ington, D.C. 
years of success 
hing men at 
in spare time. 


I'll Prove It Is Easy And 
Practical To Learn At Home. 
Sample Lesson FREE. 


; gai ; = af 
Practice Croadcasting Practice Servicing 
~ withEquipment!Send with Equipment I Send Sa 

It’s practical to train at home for Self-confidence, security, earnin : 
good Radio-TV jobs and a brighter power come from_knowing-how an 

yy future. As part of my Communica- from experience. Nothing takes the 
tions Course I send you kits of place of PRACTICAL EXPERIENCE. 
parts to build the low-power Broad- That’s why NRI training is based on 
casting Transmitter shown at the LEARNING BY DOI You use 
left. You use it to get practical parts I furnish to build many circuits 
experience performing procedures common to Radio and Television. With 
demanded of Broadcasting Station my Servicing Course you build a 
Operators. An FCC Commercial modern Radio (shown at right). You 
Operator’s License can be your build a Multitester, use it in conduct- 
ticket to a better job and a bright ing experiments, fixing sets in spare 
future; my Communications Course time starting a few months after en- 
gives you the training you need to rolling. All equipment is yours to 
get your license. Mail card below keep. Card below will bring book 
and see in my book other valuable showing other equipment you build. 
equipment you build. Get FREE Judge for yourself whether you can 


learn at home in your spare time. 


UNDER G.I. BILL Good ral See Other Side 


PSs ees esses es eee ee eee eee ee eee eeaesoeuneaewean 


Get My SAMPLE LESSON and “ °%" one mall 
64-Page Illustrated Book gus, 


BOTH FREE 


This card entitles you to Actual Lesson on Servicing, 
shows how you learn Radio-Television at home. You 
also receive my 64-page Book, ‘‘How to Be a Success 
in Radio-Television.’”’ Mail card now! 


NO STAMP NEEDED! WE PAY POSTAGE 


Mr. J. E. SMITH, President 
National Radio Institute, Washington 9, D. C. 
Mail me Lesson and Book, ‘‘How to Be a Success in Radio- 


sample lesson. 


AVAILABLE TO 


VETERANS 


elevision Is Growing Fast 
aking New Jobs, Prosperity 


ore than 30 million homes now have Television sets 
nd thousands more are being sold every week. Well 


tained men are needed to make, install, service TV sets spy : : : 
aps diet i Tel % No Sal ll ll. Pl , 
nd to operate hundreds of Television stations. Think of Pree li ay a Sn anne 
he good job opportunities here for qualified technicians, OMI aS ei aaa Saigry toe AGE...... 
bperators, etc. If you-re looking for opportunity, get 
tarted now learning Radio-Television at home in spare iis insted scicies sini 
me. Cut out and mail postage-free card. J. E. Smith, 
President, National Radio Institute, Washington, D. C. ee eee ZONE...... SPATE. oo. kawee 
Dver 40 years’ experience training men at home. write in date 
* " ad VETS OF MeCREIGO. oo cccccccveccccccccccccccececcccceue 
KLMOP 


Get a Better Job—Be 


Train at Home to JumpYour Pa 
asaRADIO-TV Technician ¢-.. 


Ready for a Brighter 


Future in America’s Fast Growing Industry 


Training PLUS opportunity is the 
PERFECT COMBINATION for job se- 
curity, good pay, advancement. When times 
are good, the trained man makes the 
BETTER PAY, GETS PROMOTED. 
When jobs are scarce, the trained man en- 
joys GREATER SECURITY. NRI train- 
ing can help assure more of the better 
things of life. 

Radio-Television is today’s opportunity 
field. Even without Television, Radio is 
bigger than ever before. Over 3,000 Radio 
Broadcasting Stations on the air; more than 
115 million home and Automobile Radios 
are in use. Television Broadcast Stations 
extend from coast to coast now with over 
30 million Television sets already in use. 
Over 400 Television stations are on the air 
and there are channels for hundreds more. 


{ 
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Start Soon to Make 
$10 to $15 a Week 
Extra Fixing Sets 


Es 


Keep your job while training. Many 
NRI students make $10, $15 and more a 
week extra fixing neighbors’ Radios in 
spare time, starting a few months after 
enrolling. The day you enroll I start 
sending you special booklets that show 

ou how to fix sets. The multitester you 
build with parts I furnish helps discover 
and correct troubles. 


SEE OTHER SIDE 


Use of Aviation and Police Radio, Micro- 
Wave Relay, Two-way Radio communica- 
tion for buses, taxis, trucks, etc., is expand- 
ing. New uses for Radio-Television prin- 
ciples coming in Industry, Government, 
Communications and Homes. 


My Training Is Up-to-Date 
You Learn by Doing 


Get the benefit of our 40 years’ experience 
training men. My well-illustrated lessons 
give you the basic principles you must have 
to assure continued success. Skillfully de- 
veloped kits of parts I furnish “bring to 
life’’ the principles you learn from my 
lessons. Read more about equipment you 
get on other side of this page. 

More and more Television information is 
being added to my courses. The equipment 
I furnish students gives experience on 
circuits common to BOTH Radio and 
Television. 


Find Out About this Tested 
Way to Better Pay 


Read at the right how fellows who acted 
to get the better things of life are making 
out now. Read how NRI students earn 
$10, $15 a week extra fixing Radios in 
spare time starting soon after enrolling. 
Read how my graduates start their own 
businesses. Then take the next step— mail 
card below. 

You take absolutely no risk. I even pay 
postage. I want to put an Actual Lesson in 
your hands to prove NRI home training is 
practical, thorough. I want you to see my 
64-page book, “How to Be a Success in 
Radio-Television,’’ because it tells you about 
my 40 years of training men and important 
facts about present and future Radio- 
Television job opportunities. You can take 
NRI training for as little as $5 a month. 
Many graduates make more than the total 
cost of my training in two weeks. Mailing 
postage-free card can be an important step 
in becoming successful. J. E. Smith, Presi- 
dent, National Radio Institute, Wash- 
ington 9, D. C. Training Men for Over 
40 years. Approved Member, National 
Home Study Counell. 


FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, P.L. & R.) 

Washington, D.C. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 


16th and U 


POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 


Washington 9, D. C. 


Sts., N.W. 


J. E. Smith, President “a 
National Radio Institute eG 


The men whose messages are published 
below were not born successful. Not so 
long ago they were doing exactly as you wnt 
are now .. . reading my ad! They decided 
they should KNOW MORE ... so the 


could EARN MORE .. . so they acted! 7 
i 


Mail card below now. 
« 
“ 
Lots of TV 
a - 
TV trouble shooter, 
fix sets spare tim 


Now 
Spare-Time Jobs Trouble Shoote; 
“I do a lot of spare- “I had only gone to 
you.” B. Goede, Plain- ~ M. R. Lindemuth, 
view, Minn. A 2 me Wayne, Ind. 


time Radio and TV grade when I st 
Engineer with WHPE NRI Course 
“Thanks to NRI, I ~~ can't Be Bom 
operated a successful a Am with W 


course. Now have job 


Radio_ repair store NRI Course can't 
Then [ got a job with & a beat. No trouble 
WPAQ and now am an = ing Ist class 
engineer for WHPE,” ‘ phone license exa 


tion.’’ Jesse W. P; 


Vv. W. Workman, High * 
Point, N.C. AX?” ss Meridian, Mississi 
i” Quit Job for Extra Money 
Own Business 


“I decided to ~* m 


in Spere Time 
“I am a police ca; 
~~ cA and also have 
, S8pare-time service 
“ work and am doing 1 


- ‘ _/ ness. Just opened 
" all right financially.” & 
i—) 


new showrooms 
William F. Kline, Cin- shop.” C. W. 
cinnati, Ohio. Pensacola, Fla. 
My Training Leads to Jobs Like T 
BROADCASTING: Chief Technician, Chief Operator, Power Moni 
cording Operator, R fe Control Op . SERVICING: Home and 
Radios, P.A. Systems, Television Receivers, Electronic Controls, FM Rad 
RADIO PLANTS: Design Assi #, Ti itter Design Technician, 
Manager, Tester, Servi R h Assistant. SHIP AND HA 
RADIO: Chief Operator, Assistant Operator, Radiotelephone O 
GOVERNMENT RADIO: Operator in Army, Navy, Marine Corps, 
Guard, Forestry Service Dispatcher, Airways Radio Operator. AVIA 
RADIO: Plane Radio Operator, T itter Technici Receiver Tec 
Airport Transmitter Operator. TELEVISION: Pick-Up Operator, Voice 
mitter Operator, Television Technician, Remote Control Operator, Serv 
POLICE RADIO: Tran 
Operator, Receiver Servic 


Mainte Tachnici. 


CUT OUT AN 
POSTAGE-FREE cap; 


Have Your Own Busine 


Many NRI trained men start 
their own successful Radio- 
Television sales and _ service 
business with capital earned in 
spare time. Joe Travers, a grad- 
uate of mine, in Asbury Park, 
N. J., writes: ‘I’ve come a long 
way in Radio and Television 
since graduating. Have my own 
business on Main Street.” 


mepio- Tv SERVICE 
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rears 
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5 
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Sure 
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But : 


does! 


She ( 
Garr 
So al 
pre-s 
her t 


Show 
Good 
Janua 


Silver Visior 


a} ne aan 


THE ALUMINIZED TUBE THAT IS PRE-SOLD 


Wi eeeeeeeeeeeeeeeeseeeeeeeee eeeeeeeeei eee e0288002 
« 


he Shectll Sure, you are already sold on the advantages of aluminized tubes. You know that 
ty gene the CBS Silver Vision aluminized screen with its silver-activated phosphors and the 


Now have job 


spare ia CBS small-spot gun mean clearer, sharper, brighter pictures. 
Andemuth, Ff 
, Ind. ° 
ital But your woman customer (76.9% of TV service customers are women) 
sich doesn’t understand electronics or CBS advanced-engineering as you do. 
‘ourse can't 
° Siaos ‘xa’ «=. She does know and respect the name CBS . . . she has confidence in 
icense examis . . 
ag he Garry Moore and in the Good Housekeeping Guaranty Seal. 
ra, Money So all you have to do is take advantage of Garry’s 
re time me eo ° 
police cand pre-selling over the CBS Television Network. Just remind 
sO ave 
mst opened her that there are-no finer tubes made than 
howrooms 


Ean S CBS Silver Vision tubes... 
And, like all CBS tubes, 


they 
wer Moni: 
Home and have the 
chwicen, 600 
IND HA Housekeeping 
phone O; 
diy taal Guaranty Seal. 
ee ee She’s already pre-sold 
ional by Garry Moore and 


rator, Service 
}10: Tran: 
iver Servic 


$0 
J0) 


E 


All 
ARI 


national magazine 
advertising. You build 


profitable customer 
confidence and sales 


every time you 
recommend CBS 
Silver Vision tubes. 


Garry 
Moore 
famous CBS 
Television Star 


CBS-HYTRON 


Danvers, Massachusetts 
Show the CBS carton with the anmeiatainia ath 


Good Housekeeping Guaranty Seal COLUMBIA BROADCASTING SYSTEM, INC. 
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SAVE ON 
EVERYTHING IN 


NEW LAFAYETTE CATALOG 


GET YOURS NOW 


rH yeHte, 
fi R “dil 


Inclu 


em es ee 


LAFAYETTE RADIO 
100 SIXTH AVE.,NEW YORK,N.Y. 


ME Send FREE 132-Page 1955 Lafayette Catalog 


Zone____State___ 


Q 
2 
< 


iT’ 


100 SIXTH AVE. 
NEW YORK,N.Y. 
[OEPT. RA) 

de postogewith order 


S FREE 


BOSTON. MASS. 
110 Federal St 


BRONX.NY 


942 £. Fordham Rd Fees 


NEWARK.NJ 
24 Central Ave 


PLAINFIELD.N.) 
139 West 2nd St 


HIGH-FIDELITY TURNOVER CARTRIDGE 
@ 40-14000 CYCLE 
@ NEVER BEFORE AT SUCH A PRICE! 


Singly, Each 
In lots os. Each 


CRYSTAL MICROPHONE 
IT WITH ANY MIKE 


2.75 
2.50 


des ample ou' 
low gain ampli: 
5S ft. of shie! 
3a" Ibs. 


SLIM HIGH OUTPUT 
DYNAMIC MICROPHONE 


Pr ° ~ 


A NEW LIGHT WEIGHT 
DYNAMIC EARPHONE 

& 
€ ng. DC resist- 
ance 2000 


ohm impedance 5000 ohm with 
m- | 3 ft of Plastic Cord. 
ke a ws oie .. Net 
MS-100—Impedance 8 ohm 
silent radio or TV Hs 


Fits right into 
the ear. Ideal 
for use with 
radio sets, for 
rivate listen- 


ply p 
cradie or upright t) 
om and 


for low power circuits; 
sistance 2000 ohm, impedance 


8000 ohm. Net 3.95 


TRANSISTOR 
TYPE 2N107 
P-N-P 


RAYTHEON 
TRANSISTOR 


lable cond. size 
8/16 x 414": 
MS-166 Net 1.25 


TRANSISTOR 
OSCILLATOR COIL 


Supplies local OSC. energy 
to miner stage. IF 455 KC. 
6S mmf cond. 


20,000 OHMS PER VOLT DC and 
10,000 OHMS PER VOLT AC 
The New Lafayette High Sensitivity Multitester fs 
a complete instrument (not a kit) packed with 
every desirable feature found in instruments cost- 
ice as much e of ti most sensitive 


ing " 
‘ = pene ery ever offered: 20,000 ohms 


per 

an f per voit AC; having a highlv 
sensitive 35 microamp meter. Check these full , 

scale readings. DC Volts: 0-6; 0-12; 0-60; 0-300; 0-1200; 

0-6000 volts at 20,000-ohms per volt. AC Volts: 6-6; 0-12; 

0-60; 0-300; 0-1200 at 10,000 ohms per volt. DC current ranges: © 
0-6; 0-60; 0-600 mil i. 

o_ 


1% precision re- 
bottom for rugged- 


In lots of 8, Each 19.25 
Singly, Each 19.95 


IMPORTED BINOCULARS 


Ce A. 
N 


2 


FULLY OUARAMTERD 


+ 
CEERELLGL 


0 
0x. 50 


bE 


Misa, 


hinted dveaben ee eee ee 
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VETERANS - - NON-VETERANS 


Do You Want a BETTER 
JOB with MORE MONEY? 


LEARN BY DOING As part of your training | give you 

the equipment you need to set up 
your own home laboratory and prepare for a BETTER-PAY TV JOB. 
You build and keep an Electromagnetic TV RECEIVER designed and 
engineered to take any size picture tube up to 21-inch. (10-inch tube 
furnished. Slight extra cost for larger sizes.) . . . also a Super-Het Radio 
Receiver, AF-RF Signal Generator, Combination Voltmeter-Ammeter- 
Ohmmeter, C-W Telephone Transmitter, Public Address System, AC- 
DC Power supply. eee a including all tubes. 


Combination Voltmeter. ™ 
Ammeter-Ohmmeter 


Super-Het © : 
Radio Receiver 


Public Address System 


WD 'AF-RF Signal Generator 


STUDY NEWEST DEVELOPMENTS @ 


My training covers all the latest developments in the fast-growing 

Television-Radio-Electronics industry. You learn about FM — RADAR 

— COLOR TV — TRANSISTORS — PRINTED CIRCUITS, etc. 

CHOOSE FROM THREE COMPLETE {COURSES 
covering all phases of Radio, FM and 


1. Radio, FM and Television Technician Course — no previous experience needed. 
2. FM-TV Technician Course — previous training or experience in radio required. 


FREE! 

Vil send you my new 
Se book, ‘How to 
Make Money in Televi- 
sion-Radio-Electronics,” 


a Free sample lesson, /j 


and other literature 
showing how and 
where you can get a 
top-pay job in Televi- 


VETERANS! 


My School fully ap- 
proved to train Veter 


your school benefits by 
waiting too long. Write 
discharge date on 


3. TV Cameraman and Studio Technician Course — advanced training for men 
with Radio or TV training or experience. 


After you finish your home study training in Course 1 or 2 you can have 
two weeks, 50 hours, of intensive Lab work on modern electronic equipment 
at our associate resident school, Pierce School of Radio & Television. THIS 
EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER! 


EARN WHILE YOU LEARN 
Almost from the very start of your course you can 
earn extra money by repairing sets for friends 
and neighbors. Many of my students earn up to 
$25 a week .. . pay for their entire training with 
spare time earnings . . . start their own profitable 
service business. 


adie bi clevinion bi raining EY osociation 


52 EAST 19th STREET e NEW YORK 3, N. Y. 
Licensed by the State of New York @ Approved for Veteran Training 


FCC COACHING COURSE 
Important for BETTER-PAY JOBS 
requiring FCC License! You get this 
training AT NO EXTRA COST! Top 
TV jobs go to FCC-licensed 
technicians. 


January, 1956 


sion. 

-— THES COUPON: £ODA Y! 
Cee 

go og Bilge FE - a 
RADIO-TELEVISION TRAINING ASSOCIATION 

I} Deot. 7-16, 52 East 19th Street, New Yok3,Ny. i 

Dear Mr, Lane: Send. me your NEW FREE BOOK, FREE 

-- SAMPLE LESSON, and FREE aids that will show me 

Sted pel unre Mgtlgnes~ dal uaa tt a eae 

| stand tom under no obligation. 


— PRINT PLAINLY) 


(2) Redie-FU-TV Technicion Course | Write discharge rarer 
(1) FM-T¥ Technicion Course 
Oh as 


NO OBLIGATION! 
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The CDR Rotor line is” 

with a model for every @ 
advantage because YOU can give your customer 
EXACTLY what is requred! The RIGHT CDR Rotor 


for the RIGHT job. 


Completely AUTO- 
MATIC version of 
the TR-2 with all 
the powerful fea- 
tures that made it 
famous. 


Completely AUTO- 
MATIC rotor, pow 
erful and depend- 
able Modern de- 
sign cabinet 4 wire 
cable. 


CORNELL-DUBILIER 


Completely AUTO- 
MATIC rotor with 
thrust bearing 
Handsome cabinet, 
4 wire cable 


SOUTH PLAINFIELD, N. J 


if A distinct selling 


Heavy duty rotor 
with plastic cabinet, 
“compass control” 
illuminated perfect 
pattern dial, 8 wire 
cable. 


Toon ILLS 


Heavy-duty rotor, 
modern cabinet 
with METER con- 
trol dial, 4 wire 
cable 


Combination value 

complete rotor 
with thrust bearing. 
Modern cabinet 
with meter control 
dial, uses 4 wire 
cable. 


THE RADIART corp. 


CLEVELAND 13, OHIO 


© 


@»Pre-SOLD For You on TV 


to.millions of viewers throughan 
extensive coverage of audiences in every important 
TV market. Capture this pre-sold market by featuring 
these nationally advertised CDR ROTORS. 


Ideal budget all- 
purpose rotor, new 
modern cabinet 
featuring meter 
control dial, 4 wire 
cable. 
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NOW 

parec 
engir 
train 


expar 
well-t 
comp 


dinate 


Gasibcet.- 


Se ae cn ed 


NOW...RCA trains you at home 


to be an expert technician in.... 
TV SERVICING 


tronics. Many graduates have established 
their own paying business. Now this oppor- 
tunity is available to you at home. 


NOW THREE HOME STUDY COURSES ... pre- 
pared by instructors of RCA Institutes, 
engineers from RCA Laboratories, and 
training experts of the RCA Service Com- 
pany. Clearly written .. . easy to understand 


the field of radio or TV, Course II will show 
you the many special techniques of trouble- 
shooting, aligning, checking, and repairing 
modern black and white TV sets. 


NEW TV KIT AVAILABLE WITH COURSE II 


“PAY-AS-YOU-LEARN” PLAN ... you pay 
for one study group at a time, as you pro- 


it ... the same high caliber instruction as given —there is no better way to learn than by gress through the course. Tuition costs are 
g in the.resident classrooms of RCA _— doing and RCA Institutes has developed a —_ amazingly low. For full details, mail coupon. 
INSTITUTES. large-screen TV KIT available to home study A SERVICE OF RADIO CORPORATION OF 
@ COURSE I—RADIO-TELEVISION ELECTRONICS students to build while taking Course II. It AMmMERICA—RCA INSTITUTES is licensed by the 
—starts you from the ground up to a solid has the most modern up-to-date circuitry, | N. Y. State Education Department .. ; 
working knowledge of electronics. Without actually enabling you to apply at home all —_ recommended by radio and television serv- 
any previous experience, you get a thorough _ the latest servicing techniques. ice organizations. 
training in radio theory and servicing tech- @ COURSE III—COLOR TELEVISION SERVICING 
niques for AM, FM, home and car radios... —covers all phases of color servicing tech- SEND Fi OR 
plus an introduction to the fundamental niques. It is a practical, down-to-earth FREE 
theory and practices of television. course in color theory as well as how-to-do- 
© COURSE II—TELEVISION SERVICING —pre- __ it servicing procedure. A natural move OATALOG 
pares you to advance from radio into the “up” from Course II or for those now 
expanding field of television servicing asa employed in TV. NOW 
m well-trained service technician. If you have SINCE 1909, RCA INSTITUTES has trained 
completed Course I or are now working in thousands for successful careers in elec- 
fone ee eee eee —: — 
! RCA Institutes, Inc., Home Study Dept. RN-16 ; 
: wo 350 West Fourth Street, New York 14, N. Y. i 
ibinet | Without obligation, send me FREE CATALOG on Home Study Courses 
meter 1 in Radio, TV and Electronics. No salesman will call. 
4 wire ® | 
t Name 
RCA INSTITUTES, INC. | eagle 
a e 1 Address 
A SERVICE OF RADIO CORPORATION of AMERICA ! , 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. I a an oie Tied 
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OLSON RADIO FOR GREATEST BUYS IN RADIO 


AND TV SUPPLIES 


TAPE RECORDER 
BARGAIN 


Reg. $129.50 « Brand 
New e Limited Supply 
Stock No. AM-8 
List Price $129.50 


$799 


FREE! aed ~ nag x 8 Bozording 

ver’ rr = 

e wored: “Dealore—btock Up Now. 

Two Speed e Two Track @ Featuring 
New ‘'Plug-in*' Recording Head 


Here is one of the very few tape recorders 
with precision die-cast construction. Other 


Voice crystal mike inc! 
Entire outfit is guarante eed to be distor- 
tion-free and deliver super- nae genie per- 
‘ormance at either s est wow and 
flutter, highest — rto-noise. ratio of any 
odel 3 times its pri 


Records and le pom at 3.75 or 7.5 

aacees earn id. hy yo both 5” and 7” 

hours on one mike, 

saat TV or gg visions for external 
speakers or monitoring headphone. 

50 7500 cps. Employs a full 

tube amplifier. Carrying Case is finished 

in 'O~ e pi i forest green. Op- 


erates on 115 V. xg A 


PLASTIC BASE 
1200° on 7°* Dia. Reel 

Lots of 

12, Ea. 


STOCK NO. X-249 
$2. ae $1. 59 
This f: brand ve regularly polls 
for $5.50—but Olson gives you a 71 
discount. Perfect in wg rempect. th is 
quality tape is famous noise 
level and — lh agg a ———_ 
50-15,000 s—red oxide base—l/4” 
Reg. $1.25 ‘Seven inch plastic reel included 
—fits all recorders. S up _ now a 
this Giant Sale and get the Tape Buy 
Your Life. Shpg. wt. (one doz.) 10 Ibs. 


NEW L-O-N-G-E-R PLAY 
1800" TAPE ON 7" REEL 


STOCK NO. X-583 r2en. 
Single, ea......$2.99 


ts of 6, ea.. .$2.59 $2.45 
50% more recording time on a 7” reel. 
Shpg. wt. (one doz.) 12 Ibs. 


“GOLDEN GATE” 8” SPEAKER 


With ‘'Whizzer"' 
Sound Disperser 


Stock No. $-229 30 $495 


it Pri 
Olson's Egy 
2 for $9.50 
ae n 4 yy lacquer. ale 
fy => a for a 
where oe ¥# a oer odoye utperform 


y 12” units. ical, 
ly moun inte at his for | oa age BSH 
a or low v' 
ag el or cone is called a 
**Whizzer’’ ‘aa Srovides extended treble 
response, good overall balance and wide 
ose angle. Equipped with heavy Al- 
nico magnet and cover. Power handlin; 
onelta = 10 watts. Response 40-12,50 
eos. Speaker cone 8” diameter, voice coil 
8 ohms. Shpg. wt. 5 Ibs. 


GENERAL ELECTRIC S1201A 


HIGH FIDELITY 
12" SPEAKER 


ne $1499 


DELIVERS 25 WATTS 
FAMOUS GE MODEL S-1201A 


Highly recommended by famous cons 
re tions. Reg. List $33.25. 
Provides clean, smooth frequency sponse 
over m 50-13,0 s. Alnico 
5 magnet weighs almost a FU UND 
B rie to deliver bass 2 treble 
notes distinctly. Non-varying 11/4” alumi- 
num voice ae 2 5 m: nce 8 
Ope perfectly _ any Radio, TV 
or Amplifier. ge wt. 12 Ibs. 


Little Champ Remote Speaker 
with Yolume Control 
Reg. List Price $9.95 


Stock No. 
3233 9) 
3 for $11.00 


rom easy ame control volume or 
shut off either the r in TV set or the 
speaker built into the. oe ‘ttle Champ.’’ Con- 
nects in one minute to Ang TV set, eo - 


e. oper: 
Bate with hook-up instructions. Shpg. wt. 


S@> 
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Single Pole—Double Throw 
Sensitive Plate Circuit Relay 


sr ne $49 


3 for $4.00 
0 Ohm DC Coil 


hin hu Ww. 
Remote ‘Control, Photo-Electric Relay, 

rier Control Devices and many a uses. 
An unsere of-price for a relay of 

Shpe. w Ib. 


EPPER RELAY 
Brand New—Orig- 
inal Cost $11.50 
Stock No. SW-67 


69¢ 


EA. 
3 for $2.00 


Ss an unus- 
ual buy in a relay 
a ory serve ——. 

se 


a’ 


ginal ge z osition 
rting pos oa 
for tripping aes shutters, opera’ 
switches. or at ae wed eae object nie 


In transparent case. Size” 4x4x 


wt. 


3 for $2.00 


Each unit contains 2 se a 


m 
guaranteed. Size 312 x 2 x 112” 
wt. 2 Ibs. 


BASIC PLUG-IN AMPLIFIER 


PUSH-PULL 

Full 10 Watts 
Ou 

Stock No. AM-17 

$79 5 3 FOR 

EA. $22.00 
sign to mvert almost any receiver 
plifier with singl tube output to 


DC, or 3 way portable 


Vy oO 
Easy to install. Simply remove output tube 
from set and plug octal socket from am- 
plifier into that socket. Connect set speaker 
to amplifier, that’s all. AC accessory ee, 
provided on top of chassis. Can also 


tube. Operates on 115 V. AC 60 cy. Less 
tubes. pz. wt. 7 Ibs. 

SET OF WESTINGHOUSE TUBES FOR 
ABOVE AMPLIFIER. 

STOCK NO. K-83, only......... . 
Stock No. $2 75 


TE-80 


for cb ge ing 


mp. Just plug tube 

into tester, if neon light glows, filament is 

es = In factory packed cartons, Shpg. wt. 
Ss. 


ese” $995 


Kit 


REG. LIST $5.95 


low y c io a 
perfect cabinet refinish- 
ing job with this kit. 


atches in w or 
4 different shades of shellac sticks, bottle 
of French rubbing oil, hol 
stainless steel 


wt. 
9-PIECE DRILL KIT 


Stock No. Set of 9 4 
TL-9 


69c BSI bite, Si Sizes 


%” 
Plastic holder 
included. Shpg. 1 bb. 


OLSON RADIO WAREHOUSE 


COMPLETE 
WIRE 
ASSORTMENT 


Contains 


ce the 
it is Sees than HALF 
of the usual whole- 
sale price. 


BRAND NEW TV 
PICTURE TUBES 


—— A Full Year e gig 
Boxe Trade-in Required Kee 
Your “old Tubes e Guarantee Registration 
Card Included 

Factory Sealed Cartons. Every one guar- 
anteed a FULL year and every one is 
shipped with manufacturers registration 
warranty card. 


Reg. tubes on trade-in, You can keep them and 
KIT CONTAINS Wholesale a tubes are standard in eve respect 
or ft. vps ted caeiniete 5-100’ Coils. and have magnetic focus and flection. 
sorted colors . eee Cash in now sar Mo ap ar ke” pergain. 
ion ft. aan Poly. 1 1 arriv: way 
cable, 30,000 volt ............ 1.00 | Express, 
100 ft. Shielded wire for phones, etc. 3.50 STOCK No. TYPE 
100 ft. 2 conductor cable for ain 
coms and speaker extensions..... 2.00 eo meee 
a a. <2 =F pact wire vss heavy cur- v= 22.76 
; Raped gag TU-4 26KP4 
TU-sS 1I6RP4 
900 FEET, REG. WHOLESALE $11.00 TU-6 16TP4 
TU-7 17BP4A 


STOCK NO. W-244 $ JE OO 
Your Cost Only 
FREE! Wire Stripper With Each Kit. 


FOR USE ON ALL SOLID OR 
ook HOOK-UP WIRE, LINE 
’ 


blades, 
action, stripping or cut- 
and clean. Save 
time and effort on any type of 
rte page or installation work. 
Adjustable calibrated stop on han- 
dle permits proper stripping each time. A 
tool suitable for production, service or ex- 
perimental jobs. 


PRINTED CIRCUIT K 


Stock No. 
KB-27 
EACH 


$375 


The latest 
marvel of elec- 
tronics—now you can easily make your own 
cngee ne circuits. Includes enough material 

make several printed circuits of your own 
aaa In addition, two circuit patterns are 
included to help you learn the techniques of 
rinted circuitry. Kit | ee eid 3 copper 
inated boards anh < 


n 
. poc! etchant; etching 
tray; tape ventats eyelets tor merge re =n 
No. 52 drill for terminal hole 
plete illustrated instructions wantainis yond 
construction. Shpg. wt. 5 ibs. 


pc a Coinios Rates 
e of 2 Movem 
Stock No. TE-81 
POR 2s AMP 


“Stock No. TH-62 No. TE-82 ¢ 
20 AMP MAY BE * SsonTED 


Brand New! Now available at less than 
manufacturing cost. Sturdy meters with 
shock resistant movements. Screw termi- 
nals and solder lugs. 2” Diameter. Hand- 
A onge of 10 or 20 
Amp movements. Sca in 2 colors, read 
OFF—CHARGING_—DANGER. Shpg. wt. 1 Ib. 


INTERPHONE AMPLIFIER 


Signal Corps 
C-709 


Attention: Schools, 
Clubs, large Deaiers— 
write for quantity 
price. 

Brand factory sain cartons. 
Original cont’ $32. 00. Contains a wealth of 
valuable parts including 5 x 212 x 8” alu- 
minum case, 3S4 tube, socket, condensers, 
resistors, 4 jacks, input and output trans- 
formers, battery holders, etc. For operation 
ons 2 flashlight cells and one 671 volt 

pat 

Ready to operate or can be rewired for 
many other uses, such as: baby-sitter am- 
plifier, SW or BC receiver, transceiver, crys- 
al set audio amplifier, etc. lished 
eg pT case alone is worth more than 

e $1.99. Get yours now—while they last. 
Circuit diagram and instruction book in- 
cluded. Shpg. wt. 7 Ibs. 


SHOCK MOUNTING ASSEMBLY FOR AM- 
PLIFIER—Shpg. . 1 ib 9 
STOCK NO. %-574, each.......... 490 


SEE YOUR ny CATALOG FOR COM- 
OF 


BARGAINS ON 
NATIONALLY AD- 
VERTISED ITEMS 


279 EAST MARKET ST. 


' PHONO DRAWER SLIDES 


Stock No. X-355 
=... $ 119 
1% 
3 Pr. $3.00 


Ma for expensive Dumont TV-Record 
Player ‘Combinations. Used to mount chang- 
. a Ee Heavy Duty Construction. 

with a capacity of kd Ibs, Reg. 
List sa 50. Shpg. wt. Pr. 3 


Sound Powered 
Includes Headset 
and Microphone 


wee ~s $395 


2 Sets for $7.50 


Brand New—original Sse $30.00. No 
batteries needed—self powered. Permits 2- 
way talking up to 25 eniles over any two- 
wire conductor, Each set contains a pair 
of sound powered high impedance dynamic 
headsets with felt padded rubber cushions 
eather covered head-band. Both micro- 


speakers. 
where beaming of antenna is critical. Shpg. 
wt. 


Stock No. 


van” 9725 


3 FOR $22.00 


Regular $11.45. For 
and dab} 


daily control of lights, 
signs, stokers, burners, 
valves, = conditioners, 


Ruereed synchronous ci t 

of ——. service. Heavy 
tacts handle up 
Housed in heavy gauge grey 
wrinkle finish drawn steel case with cover 


Complete with 
matable die cast trippers. For 10-120 
olts, 50-60 cycle. Shpg. wt. 6 Ibs. 


08 ODS 


Pure coin silver contacts, heavy brass 
hardware. Fully adjustable. Base has 
threaded bushings for permanent mounting. 
Shpg. wt. 1 Ib. 


HOW TO ORDER 


Mail your order to 279 E. Market St., 
Send remittance with or- 


USED. Or—send no money—we’ll ship 
0.D. you pay mail or expressman 
for merchandise and stage. ALL MER- 


CHANDISE 100% GU RANTEED. PLEASE 
—MINIMUM ORDER $3.00. 


OLSON BARGAIN STORES IN: 
CHICAGO—623 W. Randolph St. 
CLEVELAND—2020 Euclid Ave. 
PITTSBURGH—5918 Penn Ave. 
MILWAUKEE—423 W. Michigan 
BUFFALO—711 Main Street 
SEND FOR NEW FREE CATALOG 


@ AKRON 8, OHIO 
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Janua: 


individually 
2 ee | 

Registration 

y one guar- 


e s 
registration 


p them and 


ery respect 

deflection. 
of bargain. 
¥ Railway 


N SPECIAL 


ecord 


Headset 
ophone 


$325 


r $7.50 


0.00. No 
Permits 2- 
r any two- 
ins a pair 
e dynamic 
r cushions 
oth micro- 


miniature 
stallations 
ical. Shpg. 


bg 
2.00 


45. 
jependable 
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burners, 
ditioners, 
r 


ivy brass 
fase has 
nounting. 


_ 
irket St., 


with ore 
| dollar’s 
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chigan 
eet 


TALOG 


- TELEVISION 


*RADIO- 


~», ELECTRONICS 


ame 


Get the best! 


Get National Schools’ SHOP-METHOD HOME TRAINING! 


Start now! Why wait around for that raise or promotion 
that may never come? Get started now in high-paying 
TV-Radio-Electronics! National Schools’ SHOP METHOD 
Home‘Training prepares you for success in a top-salary 
job or in your own business. You learn all three... Televi- 
sion,Radio, Electronics...in one complete course. Our Shop- 
Tested lessons and manuals help you master all phases in 
shortest possible time! Send coupon, find out today! 


WHY NATIONAL SCHOOLS LEADS THE FIELD 


Located in the ‘Television Center” of the world, our staff 
is in close touch with latest developments and opportun- 
ities. We give you personalized job placement assistance. 
We also give you confidential help with both technical and 
personal problems relating to your training. We show 
you how to make Part Time Earnings as you pro 
Whether you live 30 miles away, or 3,000, you will always 
be pleased with our prompt, friendly service! 


DRAFT AGE? Our home training helps you achieve special- 
ized ratings and higher pay grades if you go in service. 


30 MILLION TV sts \ 
need regular repair! Color TV 


means more sets than ever be- 
fore. NOW is the golden oppor- 
tunity to cash in on this multi- 
billion-dollar industry.Or‘‘write 
your own ticket” in broadcast- 
ing, manufacturing, 
— other ‘waeecel 


tan 4 
y.| YOUR FUTURE |} 
aml IN RADIO 

TELEVISION |W 


. To 
qu yAe)> 


YOUR AGE 
IS NO 
OBSTACLE! 


Send for 
-FREE LESSON! 


FREE BOOK & SAMPLE LESSON 


will convince you! 


SEND COUPON TODAY! 


We send you this precision-tested-Multitester! Plus parts 
to build Oscillators, Receivers, Signal Generator, Contin- 
uity Checker, Combination Short Wave and Standard 


this equipment ‘is part of your National Schools course. 
NO EXTRA CHARGES! Send coupon for free books' 
NATIONAL SCHOOLS, 
world-famous technical. dnt 
trade school. Now in our | ‘ J Tel! rs 
50th year! I 1H Bit 
TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, California - CHICAGO: 323 West Polk St. 
IN CANADA: 811 West Hastings Street, Vancouver, B.C. 
: @ APPROVED FOR G. I. TRAINING 
@ BOTH HOME STUDY AND RESIDENT COURSES OFFERED 


MAIL NOW TO OFFICE NEAREST YOU! 
(mail in envelope or paste on postal card} 


NATIONAL SCHOOLS, Dept. RH-16 
4000 SOUTH FIGUEROA STREET on 323 WEST POLK STREET 
LOS ANGELES 37, CALIFORNIA CHICAGO 7, ILLINOIS i 
Please rush FREE BOOK, “My Future in Radio-Tele- j 
vision-Electronics,” and FREE LESSON at once. I un- 
derstand there is no obligation, and no salesman will call. I 


NAME BIRTUDAY 
ADDRESS 
CITY ZONE 


O Check if interested ONLY in Resident Training at Los Angeles. 


I 

a4 

STATE ] 

' VETERANS: Give date of discharge } 
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Here’s the new 


G-E CONVERTIBLE 
HI-FI AMPLIFIER 


CONVERTIBLE J 
CQUNERTIBLE 


Pure 20-Watt Undistorted Output 
Exclusive Dual Chassis Design 


The exciting new Convertible is dra- 
matic in performance—flexible in de- 
sign. 20 watts of pure, undistorted 
output is only part of the Convertible’s 
promise. Other new quality features 
include a 7-knob control panel, built-in 
rumble filter, 8-position selector/com- 
pensator, 5 inputs and 4 outputs for 
every audio need, and a power-on 
indicator pilot lamp. Truly, this re- 
markable instrument was designed for 
the most discriminating audio fan. 


re 


DUAL “CHASSIS DESIGN. Two psa Ta chemise 
— as one unit in a handsome metal cabi- 
net ... or may be custom-mounted separately. 


FREQUENCY RESPONSE 


Tt u 
10 GaTTs CUTPYT ame 
80 warts GuTET oon 


100 200 86 400 1000 3008 wnee sepee 
engevtncy m creas 


et WATTS UNDISTORTED a 

nse curve is flat all A cacscss ter ” esr 0 cps 
to t> 20 0 KC at 1/10 power and + 2 db 380 cps to 
15 KC at \% power. ; 


ListentoG.E.’sremarkable new Convertible 
at your hi-fi dealers’. Or, write: General 
Electric Co., Radio & TV Dept., Section 
RI1516, Electronics Park, Syracuse, N. Y. 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 
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ROBERT L. WOLFF has been elected vice- 
president in charge of engineering for 
the Centralab Divi- ,. 


ete, ees 


UL I Past sss suy 55 85 55 46 351 


sion of Globe-Union 
Ine. 

He has been with 
the company since i 
1937 and has been | 
director of product 
engineering since 
1951. 

At the same time 
Mr. Wolff’s promotion was announced, 
the company also made public the ap- 
pointment of W. S. Clark as division 
manager of the firm’s “Badger” plant 
and of R. C. Anderson to a similar post 
at the “Keefe” plant. 

* + * 
JOSEPH A. DeMAMBRO of DeMambro 
Radio Supply Co., Boston, has been 
elected president of the National Elec- 
tronic Distributors Association 
(NEDA). 

Serving with the new president will 
be Aaron Lippman of Newark, N. J. 
who was re-elected chairman of the 
board by acclamation. Other officers of 
the trade association include Leo I. 
Meyerson, World Radio Laboratories, 
Inc., Council Bluffs, Iowa, first vice- 
president; Byron C. Deadman, North- 
ern Radio & Television Co., Green Bay, 
Wis., second vice-president; Victor N. 
Zachariah, Zack Radio Supply Co., San 
Francisco, treasurer; and Meyer J. 
Spiro, Meyers Electronics, Inc., Blue- 
field, W. Va., secretary. 

L. B. Calamaras was re-appointed 
executive vice-president for a two-year 
term. The association maintains head- 
quarters at 4704 W. Irving Park Road, 
Chicago 41, Illinois. 

* a ca 

JACK WHITESIDE, general manager of 
Simpson Electric Co. of Chicago, has 
been promoted to 
the post of vice- 
president of the par- 
ent company, Amer- 
ican Gage & Ma- 
chine Co. in charge 
of the Simpson Elec- 
tric Division. 

Before joining the 
firm in 1945 he was 
employed in the laboratory of General 
Electric Company at Nela Park from 
1936 to 1941 and at the Radiation Lab- 
oratory at MIT from 1941 to 1945. 

He joined Simpson as a development 
engineer and was promoted to the post 
of general manager in September 1945. 

* * * 


EITEL-McCULLOUGH, INC. will add a 
new 17,000 square foot building, which 
will include facilities for the production 
of super klystron amplifier tubes up 
to twenty feet long, to its main San 


eal 
Industry 


Bruno, California plant. Present plans 
call for completion of the building in 
early spring ... BRISTOL ENGINEER- 
ING CORPORATION has negotiated a 
long-term lease on a three-story fac- 
tory building in downtown Bristol, Pa. 
which will double its present working 
area ... A five-million-dollar expan- 
sion program has begun at the main 
plant and offices of STROMBERG-CARL- 
SON COMPANY, a division of GENERAL 
DYNAMICS CORPORATION. The pro- 
gram will add more than a quarter of 
a million square feet of floor space . 
CBS-HYTRON will build a completely 
modern 55,000 square foot warehouse 
in Chicago at Mannheim Road in Mel- 
rose Park. The new facility will be 
used to speed tube and transistor de- 
liveries to dealers and distributors in 
the midwest . . . SAMUEL KASS INC., 
New York jobber, has moved to new 
and larger quarters at 59-63 Moore 
Street, near Hudson Street, in New 
York City. The new location has 
30,000 square feet of space. 
* ok * 


SAM SCHLUSSEL has been named to the 
newly-created post of sales manager, 
antennas and acces- 
sories, for Channel 
Master Corp., Ellen- 
ville, New York 
manufacturer of an- 
tennas and antenna 
_equipment. 

Mr. Schlussel 
joined the firm five 
years ago as a proj- ein 
ect engineer in the antenna pabecetiey 
during which time he was responsible 
for the development of several of the 
company’s best-selling antennas. 

He was later named chief field and 
sales engineer and in this capacity was 
active in research, promotion, field 
testing, sales training, dealer educa- 
tion, and distributor relations. 

BS tk * 


AMERICAN RELAY & CONTROLS, INC. 
has been merged with OHMITE MANU- 
FACTURING COMPANY. The parent firm 
-will now manufacture the “Amrecon” 
relay line ...MUSICRAFT has been 
established at 48 East Oak Street to 
handle the sale, installation, and serv- 
icing of high-fidelity equipment. The 
firm occupies all of the 7000 square 
feet of space in a remodeled four-story 
residence building on Chicago’s near 
north side ... V. D. WALKER AND AS- 
SOCIATES has been established at 15219 
Sunset Blvd., Pacific Palisades, Cali- 
fornia to offer counseling in all phases 
of industrial marketing . . . David 
Hafler has announced the formation of 
a new organization, DYNA COMPANY, 
with headquarters at 5142 Master 
Street, Philadelphia 31, Pa. Under the 
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OU CAN plod along for years, getting a paltry increase 
now and then, enjoying little security, finding your work 
dull and drab. 

Then something happens. Things look up. You become 
more confident. Your earnings rise. You feel more im- 
portant. 

“Luck,” some may say. 

“Contacts,” others may suggest. 

But in your heart, you will know the answer: “Training.” 
And it all may have started the moment you filled out a 
coupon requesting a copy of a free booklet named “Your 
Future in the New World of Electronics.” From this data 
you get knowledge of where you stand in Electronics. Tre- 
mendous expansion leaves this gigantic industry pleading 
for trained men. Top manufacturers sold billions of dol- 
lars worth of electronic merchandise in 1955. By 1960, the 
radio-electronics industry should do no less than 10 billion 
dollars per year, not counting mili- 


The data that Launched 
Thousands of Careers 
is Yours FREE to show 


HOW YOU CAN BE SUCCESSFUL 
IN RADIO-TV-ELECTRONICS 


Send for Your Booklet Today! 


expense, among them United Air Lines, Canadian Broad- 
casting Corporation, Trans-Canada Airlines, Sears, Roe- 
buck and Co., Bendix Products Division, All-American 
Cables and Radio, Inc., and Radio Corporation of America. 
CREI courses are prepared by recognized experts in a 
practical, easily understood manner. You get the benefit 
of time-tested materials, under the personal supervision of 
a CREI Staff Instructor, who knows and teaches you what 
industry wants. This is accomplished on your own time, 
during hours selected by you, and controlled by your own 
will power. This complete training is the reason that grad- 
uates find their CREI diplomas keys-to-success in Radio, 
TV and Electronics. CREI alumni hold top positions in 
America’s leading firms. At your service is the CREI Place- 
ment Bureau, which finds positions for advanced students 
and graduates. Although CREI does not guarantee jobs, 

requests for personnel far exceed current supply. 
Now is the time of decision for 


tary orders. 

Today there are over 97,000 radio- 
equipped police cars; at least 87,000 
taxis are radio equipped; 37,730 ci- 
vilian planes have radio; 35,000 
American ships have radio. 

Today there are over 122,000,000 
radios in use. There are 37,000,000 


CREI resident instruction (day or night) 
is offered in Washington, D. C. New 
classes start once a month. 

VETERANS: If you were discharged 
after June 27, 1950—let the new G.I. 
Bill of Rights help you obtain CREI 
resident instruction. 
for full information. 


you. Luck will not propel you for- 
ward unless it finds you trained. 
Contacts won’t budge you an inch 
unless you have the skill to back 
them up. The answer is: Technical 
Training ...and_ willingness to 
Check the coupon learn. Together they will bring 
you increased earning in this new 
Age of Electronics. Fill out the 


TV sets and 413 TV stations in 
operation. Color TV is coming into 
its own. Countless positions must be filled—in development, 
research, design, production, testing and inspection, manu- 
facture, broadcasting, telecasting and servicing. To fill these 
posts trained men are needed—men who somewhere along 
the line take time to improve their 
knowledge, their skills.) Men who, 
today, perhaps, take two minutes 
to send for a booklet. 

“Your Future in the New World 


of Electronics” shows you how CAPITOL RADIO ENGINEERING INSTITUTE 


MAIL THIS COUPON Today! 


CREI Home Study leads the way 
to greater earnings through the 
inviting opportunities described 
above. 

However, CREI does not promise 
you a “snap.” With an accredited 
technical school such as this, you 
must study to convert your ambi- 
tion into technical knowledge you 
can sell in the fabulous Electronics 
market. _ 

Since its founding in 1927, CREI 
has provided thousands of profes- 
sional radio men with technical 
educations. During World War II 
CREI trained thousands for the 
Armed Services. Leading firms 
choose CREI courses for group 
training in electronics, at company 
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Accredited Technical Institute Curricula 
DEPT. 111-C, 3224 16TH ST., N. W., WASHINGTON 10, D. C. 
Please send me your course outline and FREE Illustrated 
Booklet "Your Future in the New World of Electronics” . . . 
describing opportunities and CREI home study courses in 
Practical Electronics Engineering. 

(] Practical Radio Electronics Engineering B 
(0 Broadcast Radio Engineering (AM, FM, TV) 
GREATEST ‘2 Practical Television Engineering 

CJ Practical Aeronautical Electronics Engineer- 


CHECK 
FIELD OF 


INTEREST 
ing 


CHECK: [ Home Study [J Residence School [J Veteran 


Cee ee er eerererereeeseresere 


coupon below and mail it now. We'll 
promptly send you your free copy of “Your Future in the 
New World of Electronics.” The rest—your future— is up 
to you. 


To help us answer your request 
intelligently, please give the fol- 
lowing information: 


ELECTRONICS 
EXPERIENCE. o.oo. v5 nc ep pea tencsatceaeens 


ee 


IN WHAT BRANCH OF ELECTRONICS 
ARE YOU MOST INTERESTED? 


FAIRCHILD 


Twowilie TURNTABLE 


ps airchild, now in its third decade of 
upplying equipment to meet the 
“most exacting standards of record- 
ing and broadcasting studios through- 
out the world, presents for the first 
time a home turntable of compatible 
excellence. 


You would naturally expect superlative 
performance in a table from Fairchild, 
and the new “411” gives it. Vibrationless 
operation makes possible utilization of the 
full dynamic range of modern LP record- 
ings; its rumble content is actually lower 
than that of most records. The Turro- 
matic’s absence of reproduced noise is 
matched only by its complete acoustical 
silence — you will only know by the soft 
illumination that it is running! Flutter and 
wow are no longer a consideration, being 
completely imperceptible (typical meas- 
urements: less than 0.07% RMS at 78 and 
less than 0.1% at 33). 


Automatic idier Pressure 
Release=no fiats on idiers ever! 
Unless you remember to “turn the switch 
to the off position”, most turntables (prob- 
ably yours) will develop “flat” spots on 
the idler. This naturally results in greatly 
deteriorated performance. With the Fair- 
child Automatic Pressure Release such 
damage is impossible. Since pressure is 
applied to idlers only when motor current 
is on, you can safely shut off the “411” 
from any remote point — for example, at 
the main control or by clock switch for 
lazy listening. 


Turret Control 
The “411” takes full advantage of all the 
smooth performance inherent in silent, 
flexible, endless-belt drive. But also, step- 
pulley type idlers in an ingenious turret 
mounting provide: 
1. Instantaneous, silent, fool-proof 
speed shift 
2. Greatly increased driving surface for 
positive non-slip drive. 


OTHER FEATURES: 


All bearings poured babbitt precision rifle-drilled 
for highest polish. (Babbitt running on polished, 
hardened steel ig still the smoothest, most quiet, 
and most durable bearing devised.) 

Thrust bearing is ROTATING polished steel 
ball turning on nylon seat... self-adjusting, 
self-aligning, practically wear-free. 

Main bearing sealed to shaft—no one (including 
you!) can mar its mirror-like surface after as- 
sembly and final test. 


TWO STAGES of motor isolation from frame 
and turntable. 

Polished aluminum turntable, non-magnetic. 
Heavy cast-iron flywheel for greatest stability 
and smoothness of motion. 

Built-in “45”’ center raises or lowers quickly and 
easily. 

Clearance provided for playing 16" transcrip- 
tions with appropriate arm. 


For the full story ...see your nearest Hi-Fi dealer or write: 


FAIRCHILD Recording Equipment Co., Whitestone, N.Y. 


tradenames “Dynaco” and “Dynakit,” 
the company will design and produce 
electronic components and equipment 
with particular emphasis on audio 
items for the high-fidelity market. 

* * * 


PERRY C. SMITH has been appointed 
manager of the Equipment Department 
of Brush Electron- 
ics Company, Cleve- 
land. 

Mr. Smith, who 
joined the company 
early in 1955, was 
formerly general 
manager of the 
Electronics Instru- 
ments Division of ‘ 
the Burroughs Corporation. Prior to 
that he was manager of Scientific In- 
struments Engineering for the Radio 
Corporation of America in Camden. 

In his new post he will direct the 
sales activities of the department 
which includes recording systems, am- 
plifiers and _ direct-writing  oscillo- 
graphs, sound measurement instru- 
ments, industrial inspection equipment, 
and computer and tape storage devices. 

oe * 7” 
FREDERICK D. OGILBY has been ap- 
pointed vice-president, marketing, for 
Philco Corporation. He has been with 
the firm for over 20 years... WIL- 
LIAM P. MAGINNIS has been elected 
president of Kuthe Laboratories, Inc. 
of Newark, N.J. a subsidiary of Inter- 
national Telephone and Telegraph Cor- 
poration. He succeeds DR. HERMAN 
KUTHE, founder and first president, who 
has been elevated to chairman of the 
board ... Hoffman Electronics Cor- 
poration has elevated PAUL E. BRYANT 
to the post of general sales manager 
of its radio division ... Brush Elec- 
tronics Company Division has named 
JOHN H. HARRIS to the post of vice- 
president in charge of planning and 
WALLACE T. GRAY general works man- 
ager... A. ERIC THEIS is now vice- 
president in charge of manufacturing, 
CHARLES F. HEALEY is vice-president 
in charge of administration, and 
H. GORDON HAWTHORNE is treasurer 
of Servo Corporation of America... 
International Resistance Company has 
appointed GUY B. ENTREKIN to the post 
of plant manager of its fifth and new- 
est manufacturing branch plant located 
in Burlington, Iowa ... J. KNEELAND 
NUNAN has been named to the new 
post of vice-president and general man- 
ager of the Clevite Research Center 
in Cleveland ... El-Tronics, Inc. of 
Philadelphia has appointed ARNOLD A. 
ZACHOW to the post of vice-president 
in charge of operations . . . ROBERT 
©. VAUGHN, nationally-known elec- 
tronics executive, has joined National 
Aircraft Corporation as vice-president. 
He was formerly with Hoffman Labo- 
ratories, Inc... . Haydu Brothers, a 
Burroughs Corporation subsidiary, has 
named ARTHUR B. SHESSER to the post 
of director of sales and FRANK G. FER- 
DINAND to the position of sales man- 
ager of the cathode-ray tube division 
... ALLEN S. JOHNSON has joined 
the electronics division of Thompson 
Products, Inc. as assistant to the divi- 
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powered 


by the sun 


A new kind of telephone sys- 
tem developed by Bell Telephone 
Laboratories for rural areas is 
being operated experimentally by 
electric current derived from sun- 
light. Electric current is generated 
as sunlight falls on the Bell Solar 
Battery, which a lineman is seen 
adjusting in position. 


The exciting achievement is 
made possible by two Labora- 
tories inventions—the solar bat- 
tery and the transistor. The new 
system uses transistors to the com- 
plete exclusion of electron tubes. 


BELL TELEPHONE LABORATORIES 


Where voices are 


Transistors require little power 
and this power can be easily sup- 
plied by the solar battery. 


Compact and economical, the 
transistorized system can carry 
several voices simultaneously 
without interference. It has 
proved its ruggedness by stand- 
ing up to heat, cold, rain and 
lightning. It promises more and 
improved telephone service for 
rural areas and it typifies the 
Laboratories’ continuing efforts 
to make American telephony still 
better each year. 


ae 


IMPROVING AMERICA’S TELEPHONE SERVICE PROVIDES CAREERS 
FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 
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7 
Lineman mounting solar battery on pole 
near Americus, Ga. The battery supplies 
power directly to the line by day and 
also charges a storage battery for night- 
time use. The solar battery contains 432 
specially prepared silicon cells, cush- 
ioned in oil and covered by glass. 


In sending and receiving terminals, transis- 
tors are used as oscillators, amplifiers and 
regulators, and for signaling. 


One of the transistors (actual size) used in 
the new system. New ideas, new tools, new 
equipment and new methods had to be devel- 
oped for this project. 
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sion’s manager. He was formerly with 
Webster-Chicago Corp. of Chicago... . 
National Company has appointed MAR- 
TIN W. ROGERS to the post of director 
of quality control. He formerly held a 
similar post at Raytheon... Fanon 
Electric Co., Inc. has named WALTER 
NACHTIGALI. to the newly-created post 
of advertising and sales manager for 
the audio firm... VICE ADMIRAL 
CHARLES B. MOMSEN, USN (ret.) has 
been engaged by General Dynamics 
Corporation to serve as a consultant in 
the firm’s widespread activities. He 
will be available to work with engi- 
neers and designers of the Stromberg- 
Carlson Company on problems of ma- 
| rine applications of communication and 
| electronics equipment ... CARL V. 
| HAECKER, sales promotion and displays 
| manager for the Radio Corporation of 
America, died recently of a heart con- 
dition. He was a nationally - known 
authority on store merchandising, pro- 
motions, and point-of-sale displays ... 
Erie Resistor Corporation has appointed 
JAMES H. FOSTER to the post of gen- 
eral manager of its expanding electro- 
mechanical division. He has been with 
the firm for five years .. . EDWARD L. 
NELSON, scientific chief of research 
and development for the Army Signal 
Corps, died recently of a heart attack 


To speed service and cut the cost at the age of 64... REAR ADMIRAL 


. ERNEST ST. C. VON KLEECK, former 
of r eplacing controls... chief of staff and aide to the comman- 
dant of the Fourth Naval District, has 
. been named assistant to the president 

it pays to think of of El-Tronics, Inc. ...dJ. E. VAN 
WAGENEN, formerly sales manager of 
Centr al ab the company’s semi-conductor products 
division, has been upped to the post 

® = ® of selenium product line manager for 
Adashaft’ RadiohnMs. | “edera Telephone and Telegraph Cor- 
poration of Clifton, N. J... . JERRY 
MERICAN has resigned as President 


Patented Adashaft design gives you and Sales Manager of Precise Devel- 


a ny resista nce opment Company, Oceanside, N. Y. 
: é His immediate plans are indefinite, al- 
— including dual-tapped types... though he will remain in the electron- 
ics field . . . OLIVER MUELLER has been 
with any shaf. t appointed Chief Engineer of the Air- 
12 basic shaft types from 3%” to 10” long, craft Controls Division, Gorn Electric 
ADASHAFT KiT _ including auto types, insulating nylon, many others Co., Stamford, Conn. 
* * - 
NO. AB-100 
An ccortment 39 7272/0 you can convert to CHARLES McKINNEY has been appointed 
most popular controls, : 4 director of market-merchandising for 
recta shat switch types with Centralab re Wipe asa 
ules intingettia | Fastatch’” type KB line switches. corder and back- 
plastic box. $15.03 ground music divi- 
suggested net price. Order Adashaft controls from your Centralab sions of Magnecord, 
distributor. Both control and shaft cost no more Inc. His appoint- 
than an ordinary control alone. ment is part of re- 
: cent management 
Send coupon for bulletin 42-199. plans for de 


national distribu- be 
Cen ab _ tion and promotion- ~~ 
ii iin ia ieee ita ities ines es Ge ‘1 al activity for both divisions. 


< — OF GLOBE-UIMON INC. Mr. McKinney will continue as di- 


| 9IOA E. Keefe Avenue, Milwaukee 1, Wisconsin 8-561 | rector of advertising and public rela- 
Send me Centralab bulletin 42-199. | | tions for the firm in addition to assum- 
| | | ing his new duties. He was associated 
Name with Raytheon in a like post before 
; | joining the firm and prior to that op- 
| Company erated his own merchandising and 
i marketing firm in Chicago. 
j Address * * # \ 
City ae ey e | ALMO RADIO CO. will sponsor its Third 
sneha ep abies eaeedeentnin eileen omen enan eel (Continued on page 152) 
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“! Will Train You at Home in 


RADIO-TELEVISION 


On Liberal No Obligation Plan!” 


New Equipment! New Lessons! Enlarged 

Course! The true facts are yours in my 

big new catalog . . . YOURS FREE... 
JUST MAIL COUPON! 


I can train and prepare you in as little as 

10 months to step into the big opportunity 

Radio-Television service field. Train without 

signing a binding contract . . . without obli- 

gating yourself to pay any regular monthly Fron t. Seregherry 
amounts. You train entirely at home in spare President, Sprayberry 

hours ... you train as fast or as slowly as Academy of Radio 

you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS... planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio-Training avail- 
able today ... just mail the coupon for my big new 56 page fact-filled 
catalog plus sample lesson—both FREE. 


Train the Practical Way—with Actual Radio-Television Equipment 


My students do better because I train both the mind and the hands. Sprayberry 
Training is offered in 25 individual training units, each includes a practice giving 
kit of parts and equipment... all yours to keep. You will gain priceless practical 
experience building the specially engineered Sprayberry Television Training Re- 
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray- 
berry 18 range Multi-Tester, plus other test units. You will have a complete set 
of Radio-TV test equipment to start your own shop. My lessons are regularly 
revised and every important new development is covered. My students are com- 
pletely trained Radio-Television Service Technicians. 


See for Yourself... Make Your Own Decision 
NEWEST 
DEVELOPMENTS --»Mail Coupon Today! 


Your training The coupon below brings you my big new catalog plus 
covers U H F, Color an actual sample Sprayberry Lesson. I invite you to read 
Television, FM, the facts . . . co see that I actually illustrate every item 
Oscilloscope r I include in my training. With the facts in your hands, 
Servicing, Hig you will be able to decide. No salesman will call on you. 

Fidelity Sound TS oe 
end Transistors. The coupon places you under no obligation. Mail it now, 
today, and get ready for your place in Radio-Television. 


SPRAYBERRY ACADEMY OF RADIO 


111 North Canal Street, Dept. 25-G, Chicago 6, Illinois 


Mail This Coupon For Free Facts and Sample Lesson 


ec SPRAYBERRY ACADEMY OF RADIO 
Dept. 25-G, 111 N. Canal St., Chicago 6, iil. : 
Please rush all information on your ALL-NEW Radio-Tele- 
vision Training Plan. | understand this does not obligate me 
and that no salesman will call upon me. include New Cata- 
leg and Sample Lesson FREE. a 


Age. 


HANDLE YOUR REPLACEMENTS FOR OVER 110 TYPES OF PICTURE 


TUBES WITH JUST 25 TYPES...TYPES IN THE GREAT NEW LINE OF 
N\A Bey “a 4 
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25 types-—8 sizes-—10"” to 27” 
RCA’s new Silverama Replacement Chart— yours, for the asking—tells you at a glance what RCA Silverama 
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the electronics field, the single fac- 

tor which makes it completely 
unique and fascinating is its capacity 
for almost infinite growth. Bound only 
by the limits of the mind of man, this 
infant industry has already far sur- 
passed early expectations. By estab- 
lishing a pattern of renewing its vigor 
through the periodic development of 
new aspects, it has assured itself of a 
continuing future. Despite its youth, 
electronics already ranks as one of our 
foremost industries, with an annual 
sales volume of $9 to $10 billion. Not- 
withstanding this remarkable record of 
growth, electronics can still be consid- 
ered to be in the formative stages. 
Many observers predict that the indus- 
try will be able to boast a sales volume 
of $20 billion within the next ten years. 

That such tremendous growth is en- 
tirely possible, indeed probable, may be 
discovered through a study of some of 
the facets of the electronics field. An 
examination of its major areas of op- 
eration offer clear evidence of the over- 
all growth potential. These areas in- 
clude: (1) radio manufacturing, (2) 
television manufacturing, (3) military 
electronics, (4) industrial electronics, 
(5) servicing and parts, and (6) broad- 
casting. 


Te A NON-TECHNICAL observer of 


Radio—The Electronics Pioneer 


Although the electronics industry 
was born in 1906 when Dr. DeForest 
invented the vacuum tube, it was the 
application of this tube in radio which 
provided the industry with its initial 
impetus. In 1919, when radio was still 
in the cradle stage, its annual sales 
were estimated to be in the area of $2 
million. A decade later, 4.2 million 
sets valued at about $600 million were 
sold. Although mass production tech- 
niques soon resulted in declining dollar 
values, the number of sets sold con- 
tinued to increase substantially, reach- 
ing a peak of 17 million in 1947. In- 
evitably, a saturation point was 
reached, and today, with an estimated 
130 million receivers in use, radio no 
longer offers growth prospects. The 
importance of radio, however, in the 
total electronics picture should not be 
underestimated since normal demand, 
combined with a large replacement 
market, can support a sales volume of 
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The radio-electronics industry, although big, is 


still young. Within the next ten years it should 


boast a sales volume of at least 20 billion dollars. 


between $250 million and $300 million 
annually. 


TV—Radio's Successor 


Although radio expanded airplane 
fast, television by comparison seems to 
have been jet-propelled. In just three 
years, the television industry became 
a $1 billion business, rising from $50 
million in sales at the factory level in 
1947 to $1.3 billion in 1950. By way of 
contrast, it took the auto industry ten 
years and the commercial airlines 25 
years to reach the $1 billion mark. 

More important is the fact that TV’s 
future is still extremely promising. For 
one thing, it can be expected that al- 
most all of the nation’s 47 million ra- 
dio set homes will one day have a 
television set also—a potential market 
of 15 million TV sets. Also, the TV in- 
dustry has reached an age where the 
obsolescence factor has become oper- 
ative. A replacement demand of only 
5% (due to obsolescence on the esti- 
mated 34 million sets now in use) will 
call for sales of 1.7 million sets. An 
added boost will be the introduction of 
a second set in many homes which 
should entail the sale of some 300,000 
sets annually. 

While these factors give considerable 
brightness to the future of TV, the real 
sparkle is added by the imminence of 
color. Although the high price makes 
it questionable as to just when this 
aspect will come into its own, it is al- 
most certain that within the next ten 
years color TV will account for more 
than half of all sets manufactured. In 
1955 it is expected that some 7.9 mil- 
lion receivers will be sold. With slight- 
ly higher prices (necessitated by rising 
material costs) 1955 should prove to 
be an outstanding year. 


Undoubtedly, television will continue 
to be an important contributor to the 
electronics industry’s growth for some 
time to come. After the sales satura- 
tion point has been reached, a continu- 
ing market will be provided by the fact 
that the normal replacement for TV 
will enable the industry to enjoy sales 
of about $1.5 billion to $2 billion an- 
nually—which would compare with a 
current sales volume at the manufac- 
turing level of about $1 billion. 


Military Electronics 


The largest share of the electronics 
industry’s products goes to feed the 
vast demands of modern “push-button” 
warfare. It is estimated that the mili- 
tary spends about 6% of its funds for 
electronic equipment, amounting to 
roughly $2.5 billion annually. 

Although a good part of electron- 
ics’ role in armaments is classified, its 
application in such items as airplanes, 
guided missiles, proximity fuses, and 
gunfire control systems is well known. 
In today’s airplane, for instance, elec- 
tronic products represent about half of 
the total value of the plane. In a mod- 
ern bomber there may be found some 
5000 tubes and 115,000 resistors and 
capacitors. Some of the functions 
which these electronic devices are able 
to perform are truly astounding. One 
such marvel is the computer, which is 
capable of piloting aircraft automati- 
cally, from takeoff to landing, on split- 
second scheduling. 

As the electronics field continues to 
expand, the demand from this source 
is expected to grow rapidly. Estimates 
of foreseeable military requirements 
indicate government purchases of $3.2 
billion a year in 1958-1950 and better 

(Continued on page 111) 
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PERFECT pickup has not yet been 
A designed and is not likely to be. So 

the best we can do is to find the 
nearest thing to perfection among the 
different varieties of cartridge avail- 
able. Because none of them is perfect, 
the decision as to which one comes 
closest to perfection is a matter of per- 
sonal choice. As in many other fields 
of endeavor, one school of thought 
claims the correct way of doing it and 
thinks any other way is incorrect. The 
fact sometimes remains that the man 
who adopts a method dubbed as “in- 
correct” often achieves results quite 
as good as, and sometimes better, than 
the man who adopts the supposedly 
“correct” method. 

The whole field of audio has its own 
special jargon, but probably no part of 
the field has a greater concentration 
of specialized terms than the begin- 
ner encounters when he sets out to ac- 
quire a high-fidelity phonograph re- 
producing system. The only way to 
decide for yourself is to be well armed 
with a knowledge of the significance of 
the different technical terms involved, 
so as to know what to look for and 
listen for in each particular type of in- 
strument. 


Transducer Element 


Let’s start by considering the dif- 
ferent methods by which the mechan- 
ical movement, picked up by the stylus, 
is transformed into electrical energy to 
be amplified by the system. This is 
chosen first because it is a very im- 
portant point in achieving freedom 
from distortion. Also there are quite 
a number of names here, some of 
which have overlapping significance, so 
the newcomer can be confused as to 
just which type is which. 

The method that has been in use the 
longest is called, variously, moving 
iron, magnetic, or variable reluctance. 
The term “moving iron” derives from 
the days of radio when there were just 
two kinds of loudspeaker. The older 
variety used a fixed coil with an iron 
armature that moved when signal cur- 
rents were fed through the coil. The 
improved type of that day had the 
whole magnetic structure fixed and 
the coil was allowed to move with the 
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Choosing 


A PHONO PICKUP 


A detailed description of the operating principles 
of most of the major types of pickups with specific 
suggestions for picking a unit for your audio system. 


audio signal currents in it. These types 
were designated respectively moving 
iron and moving coil. The same prin- 
ciple is applied to pickups where, in 
reverse, the movement causes the elec- 
trical currents instead of vice versa. 

The term “moving iron” signifies 
that there is a moving armature with 
a fixed coil and that movement of the 
armature in some way varies the mag- 
netic field passing through the fixed 
coil. 

This construction is also called mag- 
netic because the movement of the 
needle or stylus causes changes in the 
magnetic field which, in turn, gen- 
erates an electrical output. 

It is also called variable reluctance 
because reluctance is the quantity which 
causes the magnetic field to change. 
“Reluctance” is a term in magnetism 
similar to resistance in electricity. By 
changing the length of air gap in dif- 
ferent alternate magnetic paths from 
the magnetic pole pieces, the reluc- 
tance of those paths changes and hence 
the magnetic field or flux changes its 
course. Fig. 1 illustrates the basic 
structure of a pickup of this type. 

The next group comes under the 
general heading of dynamic. This is 
really an abbreviation for the full term 
electrodynamic which means that the 
audio output generated derives from 
movement of the electrical “conductor” 


in some way. In this group are two 
sub-groups, moving coil and ribbon, 
each of which employ the same basic 
principle. The chief difference lies in 
the fact that a coil contains a number 
of turns wound into a solid form, while 
a ribbon is a single half turn of flex- 
ible conductor that is free to move in 
the magnetic field. 

In a pickup the moving coil or ribbon 
has to be extremely small in order to 
maintain good frequency response out 
to the high frequencies. 

There are two basic ways in which 
the moving coil can move. These are 
illustrated in Fig. 2. In Fig. 2A the coil 
is rotated in the magnetic field in such 


Fig. 1. Basic principle of moving iron, mag- 
netic, or variable reluctance type pickup. 
At (A) the armature in its central position 
does not carry any magnetic field in the 
coil. At (B) some of the magnetic field, 
shown dotted, passes through the coil, be- 
cause the armature is displaced. (C) Dis- 
placement in the opposite direction re- 
Verses the direction of field through coil. 


DIRECTION OF 
MOVEMENT 


(a) (8) 


Fig. 2. Basic principles of moving coil 
pickups. At (A) the coil rocks about an 
axis due to the movement of the stylus. 
At (B) the whole coil moves as indicated. 


° 
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FREQUENCY-CPS 
Fig. 3. Relation between constant-velocity 
and constant-amplitude characteristics. Ifa 
variable-freq y disc were recorded at 
constant amplitude and played back with 
a velocity-sensitive pickup, the response 
would follow the curve indicated above. 


a way that the voltages developed in 
it, due to its rotation, are additive in 
the opposite sides of the coil. In the ar- 
rangement of Fig. 2B the coil follows 
a push-pull movement and in this case 
the whole of the coil is active in pro- 
ducing voltage because the whole of 
the coil is between a north and south 
pole. The latter construction is basi- 
cally similar to that of a moving coil 
speaker except, of course, that it is 
very much smaller. 

All the types so far mentioned use 
electromagnetic principles for trans- 
forming the mechanical movement into 
an electrical output. The difference lies 
in that the first type produces the elec- 
trical output by changing the config- 
uration of the magnetic field, while the 
second (dynamic) type keeps the mag- 
netic field constant—and it should be 
uniform throughout the area in which 
the coil moves—and produces the elec- 
trical output by moving the coil (or 
electrical conductor in the case of the 
ribbon) in the uniform magnetic field. 

This is where our theorists would 
have us believe there is a right and 
wrong type. According to theory it is 
impossible to obtain a perfectly uni- 
form change in the configuration of the 
magnetic field with the movement of 
the armature. Early studies of magnet- 
ism show that the attraction between 
poles of cppusite kind is proportional 
(a) to the strengths of the poles and 
(b) inversely to the square of the dis- 
tance between them. 

If we consider the construction 
shown in Fig. 1, statement (b) means 
that in a condition of balance, where 
the distances are equal, as shown, all 
the magnetic pulls are uniform; but as 
soon as the armature gets a little off- 
balance it will tend to pull to one side 
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or the other according to the direction 
of movement. This is overcome in prac- 
tice by use of a centering force, which 
also often serves as damping, enabling 
the armature to be restored to its 
central position. Careful attention to 
the design of the magnetic field con- 
struction can also produce a magnetic 
centering force. 

But whatever construction is used, 
it is theoretically impossible to obtain 
an electrical output that faithfully fol- 
lows the mechanical input, because of 
the inherently nonlinear manner in 
which the magnetic field changes with 
movement uf the armature. In prac- 
tice, the fact that the phonograph 
needle or stylus moves such very small 
distances, in the course of playing a 
phonograph record, means that the ef- 
fective linearity has to be maintained 
over a very small movement, and not 
over the entire distance through which 
the stylus could move before hitting 
both pole pieces. This fact means that, 
by very careful design, a close approx- 
imation to linearity can be achieved 
over the small amount of actual move- 
ment encountered in playing phono- 
graph discs. 

The protagonists of the dynamic, that 
is, the moving coil or ribbon type, pho- 
no pickup tell us that it is inherently 
linear, because, if the coil moves in a 
uniform magnetic field the output will 
always be proportional to the mechan- 
ical movement causing it no matter 
how far the stylus moves. 

In practice there are many other 
things that enter into the design of a 
phono cartridge, which means that it is 
not an essential fact that a moving 
coil or ribbon cartridge is free from 
distortion, while a moving iron car- 
tridge must have distortion. The elec- 
tromechanical transducer effect is not 
the only thing that can cause distor- 
tion. The mechanical suspension ar- 
rangement, responsible for controlling 
the movement, can also cause distor- 
tion in the way the stylus moves, or 
follows the groove. This fact can mean 
that a moving coil may not give any 
better performance than a_ well- 
designed pickup of the magnetic or 
moving iron variety. 

All of the pickups thus far discussed 
require some kind of damping or con- 
trolling element to center the move- 
ment of the mechanism. For satisfac- 
tory performance of the unit, this ma- 
terial has to possess both a stiffness, or 
compliance, and a resistance to move- 
ment, or damping. Various kinds of 
rubber and plastic materials are em- 
ployed for this purpose. 

At different times in the history of 
phonograph development, individual 
pickups have been built, which at the 
time possessed perfect damping. The 
big problem is that none of these 
damping materials so far produced will 
last indefinitely. Their qualities deteri- 
orate with time, and hence the per- 
formance of the pickup will not main- 
tain its “new” standard. Improved 
materials have been developed which 
considerably lengthen the time for 
which the pickup will give its “new” 


performance, but to date no material 
has been developed which will last in- 
definitely. 

This means that any pickup in either 
of these classes has a limited life be- 
fore the damping material must be re- 
newed, if original performance is to be 
maintained. In practice, of course, the 
adoption of the plug-in cartridge idea 
has enabled the user to remove the old 
cartridge and plug in a new one of 
identical type, when performance be- 
gins to deteriorate. 

Another feature that all the pickups 
discussed so far possess in common, is 
the use of the velocity principle. This 
means that the electrical output from 
the cartridge is dependent upon the 
velocity at which the stylus tip moves. 
Technically this means that the peak 
of an audio waveform occurs when the 
stylus tip is moving at its maximum 
velocity which will be the middle posi- 
tion of a fluctuation in the groove. 
When the stylus is not moving the out- 
put is zero momentarily. 

This would appear to be just a mat- 
ter of phase relation and, as such, 
would be comparatively unimportant, 
but there is another fact that derives 
from it. If we consider a theoretical 
disc on which a groove of varying fre- 
quency has been cut, and the ampli- 
tude of movement of the groove is the 
same at all frequencies, then obviously 
the stylus will have to move very much 
faster at the high frequencies to reach 
this amplitude than it does at the low 
frequencies. In fact, the velocity of 
movement, for constant amplitude, will 
be proportional to frequency. Since the 
output from this type of cartridge is 
proportional to velocity, this means 
that a constant-amplitude recording 
will produce an output rising at 6 db- 
per-octave, in order to be proportional 
to frequency, as shown in Fig. 3. 

In practice, most of the cutter heads 
used for making recordings also em- 
ploy the constant-velocity principle so 
that the recordings would. be of con- 
stant velocity with frequency rather 
than constant amplitude, if it were not 
for the equalization employed, both in 
recording and playing back. If a com- 
pletely constant-velocity principle were 
used in making recordings, the width 
of groove modulation would increase 
at low frequencies, inversely propor- 
tional to frequency. 

Because this would result in prohibi- 
tive groove excursion, wasting record 
space at the low frequencies, the re- 
sponse is rolled off as part of the equal- 
ization characteristic on recording, and 
a corresponding low-frequency boost is 
introduced in the playback amplifier, 
following the pickup. 

Similarly, because the very small ex- 
cursion that results at high frequen- 
cies will not be much bigger than the 
little bits of dust that collect in the 
groove and cause noise, the high fre- 
quencies are pre-emphasized, so as to 
be of larger amplitude, before record- 
ing, and the playback equalizer intro- 
duces a high-frequency roll-off to bring 
these upper frequencies back to their 
correct normal relationship. 
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This means that, on the basis of our 
theoretical constant velocity recording, 
the record characteristic is as shown 
in Fig. 4A while the playback char- 
acteristic is complementary to it as 
shown in Fig. 4B. In practice there is 
a variety of equalization characteris- 
tics and those shown here are just 
typical of the general scheme. 

There are other types of recording 
heads and pickups that employ a con- 
stant-amplitude principle, that is. the 
output is proportional at all frequen- 
cies to the amplitude of stylus move- 
ment. In Fig. 4B the result of playing 
a constant-velocity type disc through 
a constant-amplitude type pickup is 
shown dotted. It will be seen that not 
too much equalization will be neces- 
sary to bring this to a level] response, 
because the equalization required will 
be the difference between the solid 
curve and the dotted line. This equal- 
ization is shown at Fig. 4C. 

Popular types of pickups, using the 
amplitude principle, are the piezoelec- 
tric and the electrostatic. The piezo- 
electric types fall into two groups, the 
crystal and ceramic. Both employ a 
piezoelectric principle in which move- 
ment of the stylus sets up a voltage 
due to distortion of the piezoelectric 
material. 

In the crystal type of cartridge the 
piezoelectric material is a Rochelle salt 
crystal. These were very popular in 
the thirties and gave reproduction that 
was quite pleasing compared with the 
best competitive forms at that time. 
However a crystal structure is always 
apt to have mechanical resonances of 
rather high “Q”, which means that any 
peaks or valleys the mechanical sys- 
tem of the pickup introduces are apt 
to be rather severe. 

They can be damped out to some ex- 
tent but this is rather difficult. In 
modern design the construction of the 
pickup is such as to remove these res- 
onances beyond the audio range. 

The crystal type of cartridge has the 
disadvantage that Rochelle salt is ex- 
tremely susceptible to high temper- 
atures and moisture. Consequently 
they can easily deteriorate, if sub- 
jected to high temperatures or humid 
conditions. The ceramic type of car- 
tridge employs a variety of ceramic in 
which the molecules have been polar- 
ized during manufacture under a 
strong electrostatic field. This pro- 
duces a piezoelectric. material which is 
not subject to temperature and humid- 
ity in the same way that Rochelle 
salt is. 

With this basic type of element 
there is a limit to the amount the crys- 
tal or ceramic element can be distorted 
before its elastic limit is reached. Be- 
yond this limit, further stress perma- 
nently distorts the element, until a 
stress in the opposite direction re- 
stores it to its original form. So, as 
the elastic limit of the material is ap- 
proached, the relation between move- 
ment of the stylus and electrical out- 
put will cease to be linear and it will 
begin to introduce distortion. 

The final choice of pickup cartridge 
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to be discussed is the electrostatic 
type. It does not employ the simple 
electrostatic principle of producing a 
voltage by varying the capacitance of 
the plates with a constant charge. In 
this cartridge the capacitance between 
the plates, which the movement of the 
stylus varies, is part of an oscillatory 
circuit, operating as an r.f. generator. 
Variation of the stylus position modu- 
lates the frequency of r.f. oscillation, 
which is then demodulated, in the 
same way an FM receiver demodulates 
an FM carrier, and the output is avail- 
able as an audio signal. This is the 
principle used in the Weathers car- 
tridge. 

While this technique very conven- 
iently eliminates many of our mechan- 
ical problems, at the same time it 
really transfers them into the electri- 
cal circuit, because now our linearity 
is determined by the correct operation 
of the FM demodulator circuit. 


Type of Stylus 


So much for general transducer prin- 
ciples. Before we discuss the various 
characteristics of these pickups in gen- 
eral there are some features related to 
the contact between disc and stylus 
that require attention. One question 
that will arise concerns what stylus 
point to use. 

In the early days of phonograph 
pickups, steel needles were used and the 
record manufacturers introduced abra- 
sive material into their discs, which 
served the purpose of keeping the steel 
needle sharpened to the correct shape 
during the playing of one disc. The 
single-play type needles wore down 
sufficiently during this playing to make 
them unsuitable for a second playing 
and so the needle had to be changed 
after every disc. Failure to do this re- 
sulted in serious damage to the record 
due to the needle becoming unduly 
enlarged at its point. 

The use of successively harder grades 
of steel resulted in needles that would 
play for a longer time before needing 
to be changed. First, needles were de- 
veloped that would last ten playings 
and then the so-called “permanent” 
type, which was sold in packets of ten 
instead of boxes of a hundred. Of 
course the fact that you bought ten in 
a packet belied the title “permanent.” 

These facts serve to illustrate a basic 
principle in the use of phonograph discs 
for transcription of program material. 
The recorded information has to be 
transferred from the disc groove to a 
stylus by mechanical friction between 
the groove of the disc and the point of 
the stylus. This inevitably involves wear. 
The early attempt was to make the 
needle suffer more than the record so 
as to preserve the quality of the rec- 
ord longer. However the wear was al- 
ways considerable, because the needle 
was harder than the record material 
and hence both had to wear to some 
extent. 

The high frequencies invariably suf- 
fer more than the lower frequencies in 
the course of wear because they con- 
stitute much smaller deviations in the 


modulation of the groove. So the mod- 
ern approach has been to reduce wear 
by reducing stylus pressure and using 
much harder stylus materials so as to 
minimize wear of both the disc and the 
stylus. Of course the degree of wear 
is still relative, because the mere fact 
that there is mechanical friction means 
that some wear must take place. 

“- The successive development of sap- 
phire and diamond styli has shown 
considerable improvement over the 
best hardened steel variety. The sap- 
phire stylus will play much longer than 
the “permanent” needles just referred 
to, and the diamond stylus can be 
played over a thousand times without 
showing detectable wear. 

Because the styli are so hard any 
wear that takes place will occur in the 
disc. This, of course, is distributed over 
miles of groove, and hence can be quite 
small, if the pressure between the sty- 
lus and the groove is kept to a mini- 
mum. 


Stylus Force 


This pressure is called stylus force 
and a feature in the design of all pick- 
ups is the stylus force necessary to 
maintain tracking. The word “track- — 
ing” is applied to two different things 
in phonograph reproduction. The mean- 
ing intended here concerns the ability 
of the stylus to stay in the groove at 
all the modulation frequencies in the 
audio band. The other meaning has to 
do with correct tone arm mounting, 

(Continued on page 147) 


Fig. 4. Equalization characteristics asso- 
ciated with disc recording and playback. 
(A) Recording equalization for velocity- 
sensitive cutter head. (B) Playback (sol- 
id line) equalization for use with veloc- 
ity-sensitive pickup and discs cut to the 
characteristic of (A). The dotted line is 
for a disc recorded at constant amplitude 
which would require this equalization for 
playback with velocity-sensitive pickup. 
(C) Playback equalization required for 
standard discs used with amplitude-sensi- 
tive pickup. This curve is the difference 
between solid and dotted lines of (B). 
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Part 1. For the first time, here is a complete analysis 


ment in which transistors are used 

are small, portable, radio broadcast 
receivers. This is a natural application 
since transistors lend themselves read- 
ily to compact, lightweight assemblies 
of the type required in such receivers. 
The portability feature is further en- 
hanced by the fact that only small “B” 
batteries are required for power. Fila- 
ment heating batteries, which vacuum 
tubes require and which occupy con- 
siderable space, are completely dis- 
pensed with here. 

A number of manufacturers are now 
marketing transistor receivers (see 
above) and, in time, some of these 
units will be finding their way to the 
local service shop. As a first step in 
dealing with these sets, it behooves 
the technician to understand the basic 
operation of transistors in general. 
This material has already been covered 
in various articles in Raplo & TELE- 
VISION NEwsS and will not be repeated 
here. The next step is to consider 
transistor applications in various cir- 
cuits, particularly those found in radio 
receivers, and that is the purpose of 
this article. We will see just what dif- 
ferences exist between vacuum-tube 
and transistor radios and, in most 
cases, why these differences arose. 
Once these are understood, then the 
technician will be able to apply spe- 
cific servicing techniques intelligently 
and effectively. 


The Regency Radio 


The first transistorized portable ra- 
dio receiver to appear commercially 
was the Regency Model TR-1, which 
took advantage of every space-saving 
feature afforded by transistors and as- 
sociated miniature components. See 
Fig. 1. Over-all dimensions of the unit 
are 5 by 3 by 1% inches, enabling the 
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Ament the first commercial equip- 


Radios! 


of the operation of all transistor radios now available. 


entire set to fit easily into the pocket 
of a man’s shirt. Weight of the set, 
with the batteries, is about 12 ounces. 

The schematic diagram of this re- 
ceiver is shown in Fig. 3. There are 
four transistors and five stages; the 
extra stage is the second detector and 
its function is performed by a ger- 
manium diode, here either a Raytheon 
CK706A or a Tung-Sol TS117. The 
transistors are of the n-p-n, germa- 
nium, grown-junction variety and 
three different types are used for the 
converter, if., and audio stages. All 
are made by Texas Instruments, Inc. 

The first stage, containing transistor 
V;, is essentially a self-oscillating con- 
verter. The input signal is picked up 
by a tuned ferrite-core coil which pos- 
sesses a high “Q.” A low-impedance 
winding on the antenna coil couples the 
signal to the base of V:. Local oscilla- 
tions are generated by a parallel res- 
onant circuit connected to the emitter. 
The former is inductively coupled to a 
coil in the collector circuit. The low 
impedance emitter is tapped down on 
the tuned circuit in order to provide 
the proper impedance match without 
lowering the “Q” of the circuit. 

The foregoing oscillator arrange- 
ment is a fairly common one. Its 
equivalent vacuum-tube circuit is 
shown in Fig. 2. With the incoming 
signal and the local oscillator voltage 
both being applied to the converter 
transistor, the appropriate if. signal is 
formed and then fed to 71. 

A 10,000-ohm resistor is placed in 
the emitter circuit to provide d.c. sta- 
bilization against temperature changes 
and variations among different re- 
placement transistors. The positive 
voltage which the emitter current de- 


* Author of “AM-FM Servicing Short Cuts,” 
Howard W. Sams € Co., “TV and FM Receiver 
Servicing,” D. Van Nostrand Co., and other books. 
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velops across R: is counterbalanced by 
a positive voltage fed to the base from 
the battery. The actual voltage differ- 
ence between these two elements is 
only on the order of .1 volt or so. The 
proper biasing voltage for the col- 
lector of V: is obtained from a 2200 
ohm resistor which is tied to the 22%4- 
volt “B+” line. A .001 ufd. bypass 
capacitor, C;, keeps the signal currents 
out of the d.c. distribution system. 

There are two stages in the if. sys- 
tem and both operate at 262 kc. This 
frequency is considerably below the 
455 ke. common in vacuum-tube radio 
receivers and it possesses the disad- 
vantage of making the receiver more 
susceptible to image frequency pickup. 
However, the lowered frequency of op- 
eration is advantageous in that it pro- 
vides greater gain and more stability. 

The primary of each if. transformer 
is tuned with a fixed capacitor while 
the secondary is untuned. This is done 
to match the high collector impedance 
of the preceding stage to the low input 
impedance of the following stage. 
Peaking of each i.f. coil is achieved by 
varying the position of its slug. 

Each i.f. stage fs neutralized by feed- 
ing back a voltage from the base of the 
following stage to the base of the pre- 
ceding stage. The feedback occurs 
through a 560-ohm resistor and a 100 
to 200 uufd. series capacitor. The ca- 
pacitor value is not specifically indi- 
cated because its exact value will de- 
pend upon the internal capacitance of 
the transistor and this will vary from 
unit to unit. Actually, what happens in 
this particular receiver is that when- 
ever a replacement i.f. transistor is or- 
dered from the set manufacturer, a 
suitable neutralizing capacitor is sent 
along, too, and both components must 
be replaced. Whether or not an i-f. 
stage will require neutralization de- 
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pends upon the collector-to-base ca- 
pacitance of the transistor being used. 
In high-frequency transistors, this in- 
ternal capacitance may be _ small 
enough so that the neutralization may 
not be needed, especially at the lower 
r.f. or if. frequencies. This is true in 
a receiver to be described presently. 
However, where this capacitance is 
large enough to cause noticeable feed- 
back, neutralization, as shown in Fig. 
3, must be used. 

~ The a.g.c. is applied to the first if. 
stage only. A negative voltage is ob- 
tained from the second detector and 
applied to the base of V2. Its purpose 
is to regulate the collector current and, 
with it, the stage gain. When the in- 
coming signal becomes stronger, the 
negative a.g.c. voltage rises and this 
serves to reduce the collector current 
of V. and, with it, the gain. The oppo- 
site condition prevails when the signal 
level decreases. This method is quite 
effective and provides a wide range of 
control. (A discussion of automatic 
gain control in transistor receivers will 
be given after this analysis of the Re- 
gency Model TR-1.) 

The base bias for the second ivf. 
stage is obtained from the emitter of 
the audio output stage (which here 
operates class A). This bias voltage is 
heavily bypassed by Cx and then fur- 
ther bypassed by Cis, a .05 ufd. ca- 
pacitor. 

Both if. stages are connected as 
grounded-emitter amplifiers. Further- 
more, both emitters have d.c. stabiliz- 
ing resistors. (If it were not for the 
presence of Cs, Cu, Cis, and C\s, signal 
degeneration would occur, also. As it 
is, only the d.c. portion of the current 
passes through R; and Rs.) Note, how- 
ever, that the emitter resistor of the 
first i.f. stage is only 560 ohms in value 
whereas the emitter resistor of the 
second stage is 2700 ohms. The reason 
for this difference stems from the com- 
promise that must be reached in the 
first if. stage between good a.g.c. ac- 
tion and the d.c. stability of the ampli- 
fier. A value of R; greater than 560 
ohms (note the emitter resistor of the 
next if. stage) is desirable for stability 


purposes, but the degeneration that 
‘produces the stability would result in 
reduced gain control action. 

The collectors of V2 and Vs, each re- 
ceive their operating voltages through 
2200-ohm dropping resistors. Cu and 
C1, at the top end of the resistors, serve 
as decoupling and bypass capacitors. 

Following the 2nd if. stage is the 
second detector and this function is 
performed by a germanium diode. ‘The 
load resistor for the detector is the vol- 
ume control. Note the low impedance 
of the control, 1000 ohms; this low 
value is needed to match the input im- 
pedance of the audio output stage, V:. 

The final amplifier is operated with 
the emitter grounded through a 1000- 
ohm resistor. Base bias is obtained 
from the voltage divider network 
formed by Ris and Ru. The output 
transformer matches the 10,000-ohm 
collector impedance of V, to the low 
voice coil impedance of the miniature 
speaker. Diameter of the speaker is 
only 2% inches. Provision also exists 
for a small earphone plug which can be 
inserted into a small jack, J:, on the 
side of the receiver. When the earphone 
is in use, the speaker is disconnected. 

The total power for the receiver is 
furnished by a hearing-aid type of 
22%4-volt battery. Total current drain 
is on the order of 4 milliamperes. 

The compactness of this receiver can 
be seen by an inspection of Fig. 1. All 
components, including the two-gang 
tuning capacitor and the speaker, are 
miniaturized. The operating voltage of 
electrolytic capacitors Co, Cu, and C'v is 
3 volts; of Cx:, it is 25 volts. 


Automatic Gain Control 


The two most effective methods of 
controlling the gain of a transistor am- 
plifier are to vary either the emitter 
current or the collector voltage. Fig. 
4 illustrates the variation in gain that 
can be achieved by varying emitter 
current (J.) or collector voltage (V.)’. 
Now, to provide this control, a certain 


1“Automatic Gain Control of Transistor Ampli- 
fiers,"" by Chow and Stern, IRE Transactions on 
Broadcast and Television Receivers, Vol. BTR-1, 
No. 2, April, 1955. 


Fig. 1. Internal view of the Regency 
transistor radio Model TR-1 showing 
the location of the various components 
on the printed wiring board. Only the 
rear of the speaker magnet is shown. 


amount of d.c. power is necessary. This 
arises from the fact that to vary I. or 
V. requires current from the control 
source. In vacuum-tube amplifiers, lit- 
tle or no power is required because the 
control voltage is fed to the grid of a 
tube and this element draws no current 
since it is negative with respect to the 
cathode. A transistor, on the other 
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Fig. 2. The converter stage shown here 
is the equivalent vacuum-tube circuit 
of the transistor converter in Fig. 3. 
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Fig. 3. Complete schematic diagram of 
the Regency Model TR-1 transistor radio 
whose operation is analyzed in the text. 
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Fig. 4. Shown here is the way in which the gain of common emitter and common 
base transistor amplifiers vary with emitter current (A), and collector voltage (B). 
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Fig. 5. Typical “n-p-n” transistor 
amplifier circuit with a.g.c. With re- 
sistor R in the circuit, collector volt- 
age control is used: for emitter 
current a.g.c. a small resistor or no 
resistor is used with the collector. 


hand, is a current-operated device and 
to alter its current, the control stage 
must supply a suitable amount of its 
own current. This, in turn, means that 
power must be expended. 

The control voltage is almost in- 
variably obtained from the second de- 
tector and so it is this stage which 
must supply the control power. To 
assist the detector in this respect, the 
controlled transistor if. amplifier is 
also made to function as a d.c. ampli- 
fier for the control signal. For ex- 
ample, in the stage shown in Fig. 5 
(without resistor R), the emitter cur- 
rent is a.g.c. controlled. - However, 
instead of varying the emitter cur- 
rent directly, the control voltage is 
applied to the base of the transistor 
and the resulting changes of d.c. base 
current are amplified and appear as 
larger changes of emitter current and 


gain. When the incoming signal is 
strong, then a voltage is fed back 
which serves to reduce the emitter cur- 
rent and the stage gain is reduced. (By 
reducing the emitter current, we also 
reduce the collector current and hence 
the strength of the signal developed 
across the output tuned circuit.) Con- 
versely, when the incoming signal is 
weak, the voltage fed back is reduced 
in value, permitting more emitter cur- 
rent to flow and raising the gain. 

If sufficient power is available in the 
detector circuit, an attempt can be 
made to control the emitter current 
directly by introducing the control 
voltage in the emitter circuit of the i-f. 
stage. However, in the absence of this 
power, the control voltage can be ap- 
plied to the base of the if. stage, as 
shown. 

The graph of Fig. 4B demonstrates 
that the gain of a transistor may be 
varied by changing the collector volt- 
age. A circuit designed to achieve this 
is shown in Fig. 5 (with resistor R in 
the circuit). Note the presence of the 
resistor in the collector lead. The con- 
trol voltage is again applied to the base 
and variations in base current appear 
as amplified variations of emitter and 
collector current. The resulting change 
in voltage across the resistor in the 
collector circuit also leads to changes 
in collector voltage and gain. 

In order to effect control by this me- 
thod, then, a resistor is needed in the 
collector circuit. There is, however, an 
even more significant difference be- 
tween this system and the prior one. 


Fig. 6. Schematic diacram of a two stage transistor i.f. amplifier followed by a 
transistor detector. Collector voltage (V.) type a.g.c. is employed in this case. 
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This concerns the polarity of the con- 
trol voltage applied to the base of the 
controlled if. amplifier. In the pre- 
vious method, the a.g.c. voltage served 
to reduce base and emitter currents 
when the incoming signal increased in 
amplitude. In the V. control method, 
we follow the reverse practice. Now, 
the a.g.c. voltage is made to increase 
base and emitter (and collector) cur- 
rents with increasing signal strength. 
This causes the voltage drop across the 
collector resistor to rise, reducing V. 
and with it, the gain of the stage. 

The object, in this method, is to con- 
trol transistor gain by varying the col- 
lector voltage. To reduce the gain, we 
must reduce the collector voltage; on 
the other hand, to increase the gain, 
we raise the collector voltage. To 
achieve effective control, the collector 
resistor should have a value in the 
vicinity of 10,000 ohms or more. Too 
small a resistance value will not pro- 
vide the desired range of control, while 
too high a resistance will lead to pre- 
mature cut-off and distortion. 

The best guide for the service tech- 
nician to follow in attempting to iden- 
tify the system of control is to deter- 
mine what happens to the emitter cur- 
rent as the signal level rises. If the con- 
trol voltage increases the emitter cur- 
rent with increasing signal level, then 
V. control is being employed. Under 
these circumstances, a collector resis- 
tor will be found. But if the control 
voltage depresses the emitter current 
with signal level increase, then J. con- 
trol is being employed. A collector re- 
sistor may or may not be used, but if 
it is, then its value is usually under 
10,000 ohms. 

In the receiver whose schematic is 
shown in Fig. 3, J. control is employed; 
i.e., the a.g.c. voltage becomes increas- 
ingly negative with rising signal and 
this voltage, fed to the base of an n-p-n 
transistor, reduces the emitter current. 
The 2200-ohm collector resistor is low 
enough in value not to seriously affect 
collector current or transistor gain. 

An i.f. system employing V. control 
is shown in Fig. 6. Here, n-p-n transis- 
tors are employed in the two i.f. stages 
as well as in the detector. The detec- 
tor, which we shall discuss next month 
in greater detail, is operated essentially 
in class B, so that it is biased close to 
cut-off. 

The voltage drop across R; is such 
that the top end is positive with re- 
spect to the bottom end. When the 
average level of the signal rises, the 
voltage across R; increases also. This 
voltage, which is well filtered by a 30- 
fd. capacitor so that the only varia- 
tions are those due to slow changes in 
signal level, is fed back through a 1 
millihenry choke to the base of the ist 
if. amplifier. Since the transistor here 
is of the n-p-n variety, a positive rise 
in voltage will cause the base, emitter, 
and collector currents to rise. This, in 
turn, will increase the voltage drop 
across the 10,000-ohm collector resistor 
and reduce the collector voltage. The 
second i.f. stage is not controlled. 

(To be continued) 
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By RUFUS P. TURNER, Ké6Al 


MMEDIATELY after the commercial 
introduction of the germanium diode 
eight years ago, radio amateurs 

quickly recognized the usefulness of 
this component as a reliable detector 
in simple field strength meters. Aside 
from the diode, all that is required be- 
sides a pickup antenna is a coil-capaci- 
tor tuned circuit and a 0-1 d.c. milliam- 
meter. The obvious advantages are: no 
power supply, no tubes, instantaneous 
operation, light weight, small size, and 
simple tuning. Many a TV technician 
in the interim has been exasperated 
that the same simple arrangement 
would not perform as well with a TV 
antenna, either for antenna positioning 
or field strength measurements. Dou- 
bly vexing was the fact that replacing 
the milliammeter with a more sensi- 
tive d.c. microammeter failed to boost 
the sensitivity enough to make conver- 
sation. 

The transistor offered new hope. 
While conventional transistors will not 
operate at TV frequencies, it was felt 
that a transistor amplifier might be 
used to raise the feeble output of a 
diode detector sufficiently to drive a 
meter. 

The author carried on developmental 
work along two lines in this direction. 
The first approach was to amplify the 
video buzz, coming from the diode, 
with a high-gain transistor audio am- 
plifier, then to rectify the amplified 
signal and use the resulting d.c. to 
drive a milliammeter. This scheme 
proved unsatisfactory. First, the video 
signal seldom is constant unless a test 
pattern is being transmitted, and this 
causes the meter deflection to waver 
erdlessly. Second, the problem of 
matching the low-impedance rectifier- 
meter circuit to the high output imped- 
ance of the transistor amplifier proved 
as much of a sticker as the original 
problem. 
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Complete details on a lightweight, low-current unit 
which has an r.f. sensitivity of 10 mv. full scale. 


The second approach was use of a 
high-gain transistor d.c. amplifier to 
boost the d.c. output of the diode suffi- 
ciently to deflect the meter. This meth- 
od proved superior, since the d.c. com- 
ponent is proportional to the average 
carrier, and substantial direct-current 
amplification is obtainable in fewer 
transistor stages, minus interstage im- 
pedance matching difficulties, than in 
transistorized a.c. amplifiers. The en- 
tire transistor-and-meter circuit effec- 
tively becomes an ultra-sensitive d.c. 
microammeter operated from the out- 
put of the diode detector of the simple 
field strength meter. 

The author previously described an 
amateur field strength meter of this 
type’, and transistorized sensitive d.c. 
microammeters have been described in 
the literature.** To adapt the transis- 
torized amateur field strength meter to 
weak-signal TV service required only 
(1) provision for a tuned circuit for the 
TV frequencies, (2) substitution of a 


microammeter for the usual milliam- 
meter, and (3) use of a 2-stage com- 
mon-emitter amplifier containing high- 
alpha transistors. 

The final instrument, which is de- 
scribed in this article, has a maximum 
full-scale r.f. sensitivity of 10 milli- 
volts r.m.s., it operates from two 1%- 
volt flashlight cells capable of supply- 
ing power continuously more than 1 
month, is small in size (8”"x6’x4%”, 
and can be made smaller), tunes to 
channels 2 to 13 and through all of the 
territory between channels, and weighs 
only 3% pounds. Its compactness and 
light weight enable it to be carried to 
roof tops with ease. 

The tuning range of the instrument 
is 48 to 226 megacycles. This continu- 
ous tuning range includes FM broad- 
cast frequencies and the amateur 2- 
and 6-meter bands, in addition to the 
TV channels. Its high sensitivity should 
make. possible the adjustment of ama- 
teur antennas fed from a signal gen- 
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R:, Re—1000 ohm, 1/2 w. res. 

Rs—220 ohm, ¥/2 w. res. 

Rs—1000 ohm wirewound pot 

Rs—820 ohm, ¥2 ». res. 

C1-C2—100/100 yyufd. 2-gang var. capacitor, 
gangs connected in parallel (Hammarlund 
HFD-100, see text) 

Cs—.002 ufd. mica capacitor 

RFC:1—2', mhy. r.f. choke 

L:—Hairpin loop, #20 bare copper wire, ¥,” 
separation between legs, 13/16” total over- 
all length 
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L:—Single turn of insulated hookup wire,3/," 
dia., spaced 1/16” from Li 

M:—0-50 ya. d.c. microammeter (Triplett 
327-T) 

S:—D.>p.s.t. toggle switch 

S2—S.p.s.t. wafer switch 

B:, Be—11/, volt jumbo flashlight cell (Ray-O- 
Vac 2LP) 

CR:i—1N21B point-contact silicon diode (Syl- 
vania) 

V1, V2—2N34 junction transistor (Sylvania) 


Fig. 3. Complete circuit of the transistorized TV field strength meter. 


erator, instead of the transmitter, to 
reduce QRM. As a TVI locator and 
harmonic chaser, this instrument is a 
star performer. 


Instrument Circuit 


The complete circuit is shown in Fig. 
3. The arrangement is seen to consist 
of a single tuned circuit, silicon diode 
detector, 2-stage direct-coupled tran- 
sistor amplifier, and d.c. microamme- 
ter circuit. 

The tuner consists of a hairpin loop 
inductance (Z,) and a 200-yyfd. vari- 
able capacitor, C.-C.. In order to pre- 
vent self-resonance within the tuning 
range, a frameless u.h.f.-type tuning 
capacitor is required. The most satis- 
fectory units of this type were found 
to be the Hammarlund HF series. But 
since this type was not available in 
200-uzfd., a dual 100-uzfd. unit (HFD- 
100) has been used with its two sec- 
tions connected in parallel. The an- 
tenna is coupled into the loop through 
a %-inch-diameter, 1-turn coil, Lz, 
spaced 1/16 inch from L;. The hairpin 
loop is made with No. 20 bare copper 
wire and is soldered directly to the 
tuning capacitor. The legs of the hair- 
pin are separated by % inch; the over- 
all length of the hairpin is 13/16 inch. 

The detector is a 1N21B point-con- 
tact silicon diode. This type is pre- 
ferred to germanium diodes in this ap- 
plication because of its higher rectifi- 
cation efficiency (ratio of d.c. output 
voltage to peak applied r.f. voltage) at 
the higher television freguencies. The 
lowest r.f. input voltage which this 
diode will detect is around 1 millivolt 
r.m.s. The forward conduction curve 
of the crystal is quite flat at such low 
voltages, and at still lower potentials 
the rectification properties simply evap- 
orate. However, this limiting value of 
approximately 1 millivolt appears to be 
a characteristic of all crystal diodes, 
silicon and germanium alike, although 
an occasional unit will rectify a 1%4-mil- 
livolt signal. Nevertheless, it is possi- 
ble to “see” a 1-millivolt signal with 
this field strength meter, and since the 
FCC sets the fringe-area signal level 
at 500 microvolts (% millivolt) per 
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meter, this response is not bad when 
the simplicity of the instrument is con- 
sidered. 

The d.c. amplification is provided by 
the two transistors, V: and V2, which 
are direct coupled. Each uses base in- 
put—emitter return for high current 
gain. The collector output current of 
the first transistor flows directly 
through the base-input circuit of the 
second transistor. Thus, the arrange- 
ment is a current amplifier in the 
strictest sense. It does not first convert 
current into voltage, as a tube-type am- 
plifier does, and then amplify this volt- 
age. The direct-coupled current scheme 
removes the necessity for “lossy” load 
resistors in coupling between stages. 
The over-all current gain of the 2-stage 
amplifier is better than 1000, which 
means that a diode d.c. output of less 
than 0.05 microampere will deflect the 
0-50 d.c. microammeter to full scale. 

The no-signal d.c. collector current 
(i-o) of the first transistor flows into 
the second transistor and is amplified 
some 25 to 40 times by the latter to 
produce a no-signal deflection of the 
microammeter. The no-signal collector 
current of the second transistor also 
deflects the meter. However, the zero- 
set adjustment bucks out the effects of 
both ico components. The no-signal 
currents are low in the 2N34 transis- 
tors, so the ico of V: does not drive V: 
into its low-amplification region. Tests 
on a number of transistor pairs proved 
this to be true, and for this reason the 
complication of an additional zero-set 
circuit in the first transistor stage was 
abandoned. 

The transistor type was chosen for 
low ico, high current amplification fac- 
tors (alpha and beta), low noise, and 
low drift. The Sylvania 2N34 gave the 
best performance without special pick- 
ing of transistors. No temperature 
compensation has been included in the 
circuit. However, the amount of drift 
of the meter deflection, due to heating, 
observed in field tests appears ade- 
quately compensated by occasional re- 
adjustment of the zero-set potentiome- 
ter. This has not been found to affect 
the calibration. It is the author’s feel- 


ing that the re-adjustment is no more 
inconvenient than re-setting an ohm- 
meter before using. 

The 0-50 d.c. microammeter, M,, is 
connected in a 4-arm bridge circuit for 
zero setting. The bridge arms are R,, 
R:, R.-Rs, and the internal collector re- 
sistance of transistor V2. This arrange- 
ment is similar to the bridge zero-bal- 
ancing circuit employed in vacuum- 
tube voltmeters. The meter range 
switch, S2, shunts the meter with a 220- 
ohm resistor, Rs, to multiply the meter 
deflection by approximately 10 for han- 
dling strong signals. Cutting this re- 
sistor into the circuit disturbs the zero 
setting of the meter by less than 1% 
of full scale (1 small scale division). 
When switch &: is at its high-sensitivity 
(low-range) setting, any random fluc- 
tuation of the pointer due to transistor 
noise is less than one-quarter of a small 
scale division. 

The battery drain is a matter of in- 
terest. With switch S: in its “Low” po- 
sition, battery B, delivers 18 microam- 
peres and B: 1.6 milliamperes when an 
input r.f. signal deflects meter M, to 
full scale. With S, in its “High” posi- 
tion, B, delivers 30 microamperes and 
B. 2 milliamperes. These low current 
drains make operation from flashlight 
cells entirely feasible, since the famil- 
iar jumbo-sized cell is capable of bet- 
ter than 2000 miiliampere-hours serv- 
ice on a 24-hour per day continuous 
basis. 

As illustrated here, the field strength 
meter is built in an aluminum box 8” 
long, 6” high, and 4%” deep (LMB 
No. 146). Figs. 1, 2, 5, and 6 show con- 
structional details. . 

The tuner is built on a 316"x35j4" 
plate of 4,” thick polystyrene. Fig. 5 
shows details of the layout. In order to 
cover the tuning range and to avoid 
self-resonances, all leads within the 
tuner circuit must bc kept as short as 
possible. The hairpin loop, Li, is sol- 
dered directly to the front stator and 
rotor lugs of the tuning capacitor. The 
jumper between the two stator lugs is 
a short, straight piece of No. 20 wire. 
Do not bend or loop this jumper; keep 
it straight to minimize its inductance. 
The tip of the 1N21B diode is soldered 
directly to a stator lug of the tuning 
capacitor, to eliminate any lead length 
in this connection. To prevent heat in- 
jury to the crystal, hold its tip with 
long-nose pliers while making the sol- 
dered connection, and continue to hold 
it until completely cooled. A twisted- 
pair of insulated hookup wire is run 
between the lug terminals of coupling 
coil Lz and the two insulated antenna 
binding posts mounted on the left top 
of the case. 

The transistor amplifier is built on a 
4”"x21%" plate of %.¢”-thick polystyrene. 
This plate is held to the back of the 
microammeter by the meter screws, as 
shown in Fig. 6. On this plate are 
mounted the transistor sockets and re- 
sistors R., R2, Rs, and Rs. Potentiome- 
ter R, and switch 8. are mounted on the 
front panel of the instrument, as shown 
in Figs. 1 and 2. The transistor “‘sock- 
ets” are 3-terminal Cinch-Jones 3-140 
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barrier-type terminal strips. These 
screw strips offer the advantage of a 
solderless connection to the transistor 
leads, thereby removing all risk of heat- 
damaging the transistor. The transist- 
ors also can be removed easily from 
these connectors, if desired, for testing 
or for temporary use in other circuits. 
The author installed his transistors 
with their full pigtail lengths, as shown 
in Fig. 6. The pigtails then were bent 
slightly, as shown in Fig. 2, to position 
the transistors out of the way of other 
components. 

The flashlight cells are fastened to 
the inside top of the case (See Fig. 2) 
by means of a strap made from dis- 
carded 300-ohm antenna ribbon. The 
carrying handle is a dime-store drawer- 
pull. 

The 3-inch dial is a National Type O 
with a disc of white paper cemented 
over the regular metal dial plate and 
inscribed with the TV channel calibra- 
tion. 


Calibration 


The best frequency-calibrating source 
will be an accurate r.f. signal generator 
covering the range 48 to 230 mega- 
cycles, preferably on fundamentals all 
the way. This instrument should be a 
standard oscillator and not a sweep 
generator. The signal need not be mod- 
ulated. The generator output is con- 
nected to the “Antenna Input” termi- 
nals of the field strength meter. 

The author’s dial, as seen in Fig. 1, 
is graduated in channels 2 to 13 (with 
the lowest-frequency point, 48 mc., 
marked) corresponding to the video 
carriers of these channels. It is impor- 
tant to note, however, that the instru- 
ment also peaks up at the sound car- 
riers separately. Table 1 lists the video 
frequencies which must be obtained 
successively from the signal generator. 

To make the frequency calibration: 
Set switch 8S. to its “High” position. 
Throw switch 8S; to “on.” Zero the 
meter by means of potentiometer R,. 
Set the signal generator as closely as 
possible to 55.25 mc., the channel 2 


Fig. 5. Over-all view of the simple channel tuner. Mounted 
on a polystyrene shelf-plate, this v.h.f. tuner is simple and 
has few components. Its construction is easily visible here. 
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video carrier frequency. Tune C.-C, for 
peak deflection of meter M:. Reduce 
the setting of the signal generator at- 
tenuator if the meter is overdriven. 
Mark this point 2 on the dial. Repeat 
at each of the other frequencies in 
Table 1, marking the dial with the 
corresponding TV channel number. If 
the builder. has followed the specifica- 
tions of the tuner carefully, no trouble 
should be experienced in covering the 
range. Should there be trouble, squeeze 
the hairpin together to reach a higher 
frequency; spread it apart to reach 
lower frequencies. Before the dial is 
permanently inked-in, the calibration 
may be checked by tuning-in several 
TV stations and making any required 
correction. 

An inspection of the dial graduations 
visible in Fig. 1 shows some crowding 
at the high-frequency end of the tun- 
ing range. This is to be expected with 
the straight-line capacitance type of 
tuning capacitor. Some improvement 
might be afforded by a straight-line 
frequency unit, although some crowd- 
ing will always be present with a tun- 
ing range as great as this one. Never- 
theless, it is surprisingly easy to tune 
the stations in and out with the field 
strength meter and to hold them on- 
the-nose once they have been tuned- 
in. The tuning arrangement employed 
in this instrument resulted from the 
author’s desire to cover the entire fre- 
quency range in one rotation of the 
dial. However, an individual builder 
can, for improved selectivity and tun- 
ing, incorporate a switch- or push-but- 
ton-type tuner. 

If desired, the meter scale may be 
calibrated in millivolts or microvolts by 
comparison with a second, calibrated 
field strength meter operated in paral- 
lel with this instrument. However, it 
must be remembered that the crystal 
diode response at the low r-.f. signal- 
voltage levels involved is approximate- 
ly square-law, not linear like the mi- 
croammeter scale. Thus, one-half the 
signal strength appears at one-quarter 
of full scale, 1/10 signal at 1/100 full 
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Fig. 4. Ideal square-law meter response. 


VIDEO CARRIER 
FREQUENCY (mc.) 
55.25 


Table 1. Video carrier frequencies cor- 
responding to the TV broadcast channels. 


scale, and so on. Fig. 4 gives a com- 
parison between the microammeter 
scale and ideal square-law response. 
Another important fact is that the rec- 
tification efficiency of the crystal de- 
creases as the frequency increases. The 
actual amount varies with individual 
diodes. This results in a somewhat low- 
er meter deflection for a given r.f. input 
at high frequencies, and for highest ac- 
curacy would necessitate applying a 
correction factor. 
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Fig. 6. The transistorized d.c. amplifier assembly. The entire 
unit, minus the zero-set potentiometer and range switch, is 
mounted on the polystyrene plate on back of the microammeter. 
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_ Frequency 
: Standard 


By PAUL S. LEDERER 


An inexpensive unit for the ham shack which uses 


two low-cost, readily-available surplus crystals. 


able item for the electronics ex- 

perimenter and amateur radio sta- 
tion operator. Unfortunately a good 
standard crystal is fairly expensive, 
about $8.00. It is possible, however, to 
build a high quality frequency standard 
using two crystals whose cost is less 
than one dollar for both. 

After the last war, a great many 
crystals used by the Armed Forces 
were put on sale as surplus items. One 
particular type, for the SCR-508 in a 
FT-241 holder, was used for equipment 
operating on adjacent channels from 
- 20.0 to 27.9 me. These channels were 
0.1 me. apart. The crystals were ground 


A FREQUENCY standard is a desir- 


so that the 54th harmonic of each was 
the desired channel frequency. The ac- 
tual crystal fundamentals range from 
370.370 ke. to 516.667 ke. Such crystals, 
taken one at a time are not very use- 
ful. However, the difference in fre- 
quency between two such crystals may 
be an even number without fractions. 
Since each channel is the 54th har- 
monic of the crystal, if the difference 
between two channels is exactly divis- 
ible by 54, the difference between the 
corresponding crystal fundamental fre- 
quencies is an even number without 
fracticns. 

Thus, for example, channel 8 is on 
20.8 mce., channel 62 on 26.2 mc.; the 


Complete schematic diagram of the low-cost, easy-to-build frequency standard. 
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R1, Rs—470,000 ohm, 2 ». res. 
Re—2200 ohm, 2 w. res. 

Rs, Ri—47,000 ohm, 2 w. res. 
Re—56,000 ohm, 1/2 w. res. 
R:>—820 ohm, 2 w. res. 
Rs—100,000 ohm, 2 w. res. 
Rs—150,000 ohm, 1/2 w. res. 

C1, C-—820 uyufd. mica capacitor 
Cr—56 ppufd. mica capacitor 

Ci —40 pyufd. trimmer capacitor 
Cs—260 pyufd. mica capacitor 
Ce—.005 yfd., 200 v. capacitor 


Cz, Co—1 pfd., 200 v. capacitor 

Ce—720 pufd. mica capacitor 

Cre—100 pyfd. trimmer capacitor 

RFC1—1 mhy., 100 ma. air-core r.f. choke (Na- 
tional RSO or equiv.) 

RFC:—8 mhy., 125 ma. +.f. choke (Bud 
CH1281 or equiv.) 

RFCs—16 mhy., 125 ma. r1.f. choke (Bud 
CH1283 or equiv.) 

Xtal.—Crystal (two required, see text) 

V:—6SL7 tube 

Vi—6SH7 tube 
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difference between the two, 5.4 mc. 
when divided by 54 becomes 0.1 mc. or 
100 ke. Therefore, if two oscillators 
were built using these two crystals and 
their outputs combined, a beat frequen- 
cy of 100 ke. should result. Its ac- 
curacy would be a function of the ac- 
curacy of each crystal and of the ef- 
fect of circuit components in the os- 
cillators. 

No information was available on 
the accuracy of the individual crystals 
and it was decided to build the oscilla- 
tors and associated circuits and then 
measure the beat frequency obtained. 

The result fully justified the labor 
involved. 

As measured on a Berkeley Elec- 
tronic Frequency Counter (with an ac- 
curacy of about +1 part in 10°), the 
beat frequency using the crystals spec- 
ified was 100,050 cps. + 10 cps. Thus 
the absolute accuracy of the standard 
is 6 parts in 10‘, with a possible drift of 
+1 part in 10*. 

The circuit consists of two Pierce os- 
cillators using a 6SL7 double triode. 
Mixing is accomplished in a common 
cathode resistor and choke combina- 
tion. Output from the cathodes is fed 
through a low-pass filter into a paral- 
lel resonant circuit, tuned to 100 kc. 
It is amplified by a 6SH7 pentode. An 
additional 100 ke. parallel resonant cir- 
cuit across the output of this pentode 
further helps to remove unwanted fre- 
quencies, resulting in a clean 100 kc. 
signal with an amplitude of about 12 
volts r.m.s. The resonant circuit in the 
output is fairly critical of loading hence 
only a short, low-capacity cable should 
be used for coupling purposes. It may 
be advisable to isolate the output by 
using a cathode follower stage. This 
was omitted for lack of space. 

Frequencies other than 100 kc. may 
also be obtained by the proper com- 
bination of crystals; if the difference 
between two channels divided by 54 is 
equal to 0.5, the beat frequency will be 
500 ke. 

To simplify the problem of filtering, 
the two crystals should be chosen so 
that their fundamentals are much 
higher than the desired beat frequency. 

The frequency standard is built on 
a small chassis and is powered by an 
external power supply. It draws 3 ma. 
at 150 volts regulated voltage. Voltage 
regulation is recommended (VR tube) 
to increase frequency stability. 

One word of caution: these crystals 
are generally listed in advertisements 
by their fundamental frequency value 
with fractions omitted. For example, 
the crystal for channel 8 (20.8 mc.) 
whose actual fundamental frequency is 
385.185 ke. will be listed as 385 kc., and 
the crystal for channel 62 (26.2 mc.) 
with an actual fundamental frequency 
of 485.185 kc. will be listed as 485 kc. 
The prospective builder of this crystal 
standard is therefore advised to either 
select the crystals by desired channel 
at the place where they are sold or 
else calculate the exact fundamental 
frequency of the crystal desired and 
then pick the correspondingly listed 
crystal. —30- 
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Do You Need a 2reamp-Control Unit? 


By BURT HINES 


audio dealers will show, today 

there is an abundance of elaborate 
audio control units for the home 
music system. They present an impos- 
ing array of knobs, bars, buttons, and 
levers controlling a wide assortment of 
functions: “on-off” switching, gain 
control, input selection, record pream- 
plification, record equalization, bass 
and treble control, variable bass and 
treble cut-off, loudness compensation, 
noise suppression, volume expansion, 
etc. These units are professional not 
only in appearance but also in design, 
construction, and materials. Therefore 
they are expensive, generally in the 
neighborhood of $100 or more. 

Where cost is little or no limitation 
in assembling a home music system 
there probably is no harm in owning a 
complex control unit except for the 
difficulty of instructing friends and 
family in its use. 

However, in most cases cost is a 
limitation and the 20-20,000 question is 
whether the complex control unit offers 
added listening pleasure commensurate 
with its price. Would it not be wiser to 
buy a simple control unit—or an ampli- 
fier or tuner incorporating simple con- 
trols—and use the saving in a manner 
that will give more pleasure per dollar, 
such as buying a better basic ampli- 
fier or a better speaker? 

The audiophile must decide this for 
himself, particularly if his interest in- 
clines as strongly to gadgets as to 
music. However, there is a good deal 
of evidence that a modest control unit 
with a minimum of knobs will deprive 
one of little if any listening pleasure. 

If the average listener visits a sound 
salon he will find that the differences 
among speakers and among sources of 
sound are far more astounding than 
the nuances of a sophisticated con- 
trol unit. If he switches from LP to 
RIAA record position, or turns on a 
loudness compensator instead of boost- 
ing the bass control, or introduces 
7000 cycles sharp cut-off instead of 
gradual cut with the treble control— 
he will not be suddenly transported 
to heaven. He may or may not per- 
ceive the fine differences made possible 
by the expensive control unit. But let 
him switch from one speaker to an- 
other and in this department he will al- 
most certainly find a dramatic call for 
the expenditure of the most money he 
can afford. 

To do a basically satisfactory job a 


A* THE display counters of most 
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To obtain maximum performance from your 
hi-fi system, you will need some form of 
preamp-equalizer unit—but “how elaborate 
must it be?” is a good question. Here are 
all of the facts— you make the decision. 


Table 1. Equalization requirements for several commonly-used recording curves. 


RIAA (also London 
NARTB, New and 
AES, RCA ‘‘New Old Old Columbia Columbia 
Frequency Orthophonic’’)* RCA** AES*** LPt, tt 78ttt 
30 cps 18.6 db —— 22.5 db 14.0 db —— 
17.0 24.0 db 18.0 13.3 17.0 db 
70 15.3 20.0 15.0 12.5 14.0 
100 13.1 16.5 12.0 11.0 11.3 
200 8.2 9.5 6.5 8.0 6.8 
300 5.5 6.0 4.5 5.5 4.3 
400 3.8 3.5 3.0 4.0 3.0 
500 2:7 2.5 2.0 3.0 2.1 
600 1.8 1.5 1.5 2.0 13 
700 12 1.0 1.0 1.5 8 
800 a 5 5 1.0 5 
900 2 2 B 5 = 
1,000 0 0 0 0 0 
2,000 —2.6 —2.5 —2.2 —3.0 —2.7 
3,000 —4.8 —4.§ —4.0 —5.5 —§.3 
4,000 —6.6 —6.5 —5.5 —7.8 —7.1 
5,000 2 —8.0 —6.7 —9.5 —8.9 
6,000 —9.6 —9.5 —8.0 —11.0 —10.2 
7,000 —10.8 —11.0 —9.0 —12.5 —11.7 
8,000 —11.9 —11.5 —10.0 —13.5 —12.9 
9,000 —12.9 —12.0 —11.0 —14.5 —14.0 
10,000 —13.7 —12.5 —12.0 —15.5 —15.0 
11,000 —14.5 — —13.0 —16.3 —— 
12,000 —15.3 —— —13.5 —17.0 —— 
13,000 —16.0 — —14.0 —17.3 --— 
14,000 —16.6 —15.0 —17.5 —— 
15,000 —17.2 —- —15.5 — —— 


*NARTB Engineering Handbook, 1949; Journal of the Audio Engineering So- 
ciet January | 954; RCA’s ‘' ‘New Orthophonic’ Recording Characteristic.”’ 
a CA: “Disc Record. Recording Characteristic,’’ 1950. 
***Audio ng OR January 1951. 
tLondon Records, Inc., “London Long Playing Records 335 Microgroove 
Recording Characteristic ;’* Columbia Records, Inc., ‘Columbia LP Micro- 
ove Recording Characteristic.”’ 
tSince these two curves are at no point more than .3 db apart, they are 
lumped together. 
tttColumbia Records, Inc. ., ‘Recording Characteristic, Columbia 78 rpm Com- 
mercial Pressings.’ 
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Old Old London and Columbia 
Frequency RCA Columbia 
30 cps oo —3.9 db 4.6 db — 
—T7.0 db —1.0 0 db 
70 —4.7 3 2.8 1.3 
100 —3.4 4 1.6 1.8 
200 —1.3 1.7 2 1.4 
300 — § 1.0 0 iz 
400 3 8 — .2 8 
500 2 oa — 3 6 
600 a a — .2 5 
700 2 ee. — 3 4 
800 2 2 — 3 2 
900 0 0 — 3 0 
1,000 0 0 0 0 
2,000 —.l — .4 4 Fy | 
3,000 — 3 — 8 or 8 
4,000 —.l —1.1 1.2 8 
5,000 — 2 —1.5 1.3 a 
6,000 —.l —1.6 1.4 6 
7,000 2 —1.8 Ee 4 9 
8,000 — 4 —1.9 1.6 1.0 
9,000 — 9 —1.9 1.6 1.1 
10,000 —1.2 —1.7 1.8 1.3 
11,000 — —1.5 1.8 — 
12,000 — —1.8 ia — 
13,000 — —2.0 Us — 
14,000 — —1.6 9 — 
15,000 a —1.7 4 — 


Table 2. Deviations of various recording characteristics from the RIAA record- 
ing standard. This information is based on the tabulated data given in Table 1. 


control unit need have but four knobs: 

1. “On-off” switch and gain control. 

2. Selector switch with at least one 
phono position for magnetic pickups 
and three positions for inputs such as 
radio, TV, tape, etc. A single phono 
position for magnetic pickups would 
provide a compromise record equaliza- 
tion curve, such as the RIAA charac- 
teristic. 

3. Bass control. 

4. Treble control. 

Compared with compiex control 
units, the outstanding lacks of such a 
simple affair are a multiplicity of 
record equalization settings and a 
loudness compensator. Other missing 
features, such as sharp cut-offs and 
noise suppressor, are of secondary im- 
portance inasmuch as they are essen- 
tially designed to compensate for de- 
fective equipment or program sources 
rather than to achieve correct balance 
in musical reproduction. That is, they 
are in the nature of frills, while record 
equalizers and loudness compensators 
are basic to the reproduction of music 
with the greatest possible similitude 
to the original performance. 

Where the audio budget is limited it is 
reasonable that frills should be omitted 
and attention focussed on the essen- 
tials, namely proper record equaliza- 
tion and loudness compensation. The 
purpose of this article is to show that 
a simple control unit with a good set of 
bass and treble controls does not re- 
quire a great multiplicity of record 
equalization settings or a loudness con- 
trol in order to achieve correct musical 
balance. 


Record Equalization 


Let us assume that the control unit 
has but one phono position which pro- 
vides RIAA equalization, the standard 
now accepted by most recording com- 
panies. Although this curve also cor- 
rectly compensates NARTB, RCA 
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“New Orthophonic,” and the New AES 
recordings, it will deviate from other 
recording curves, several of which are 
presented in Table 1. The amount of 
deviation of these other curves from 
the RIAA standard is shown in Table 
2 ‘ 
Now for the vital question: How 
many db deviation constitutes an ap- 
preciable difference? Listening tests 
and expert opinion seem to indicate 
that for single tones only differences 
above 1.5 db begin to be significant. 


When mixed frequencies are involved, | 


as in most mus.c, a gradual attenua- 
tion or emphasis over the range from 
1000 cycles down to 50 cycles or from 
1000 cycles up to 10,000 cycles begins 
to be noticeable when about 3 db boost 
or cut exists at the range limits of 50 
or 10,000 cycles, using 1000 cycles as a 
0 db reference. 

By the mixed frequency standard, 
Table 2 shows no significant deviation 
in the treble range for any of the 
curves, although there is significant 
low-end deviation for all but the Co- 
lumbia 78 curve. By the single tone 
standard, there is significant deviation 
at both ends of the audio spectrum. 

Using the “more rigid single tone 
standard, it is possible to render all 
these deviations non-significant by 
making slight adjustments of the bass 
and treble controls from flat position. 
Fig. 1 shows some of the response 
curves effected by a set of good yet 
simple tone controls having the circuit 
configuration of Fig. 2. Using these re- 
sponse curves or interpolations be- 
tween these curves, Table 3 shows 
the reduced deviations between the 
RIAA curve and other curves that can 
be achieved by correct tone control 
settings. No changes are shown for 
the Columbia 78 deviations given in 
Table 2 because only in the area of 
100 cycles is there departure, a very 
slight one, from the 1.5 db standard. 


It is to be seen in Table 3 that with 
one additional minor exception all the 
deviations fall within the 1.5 db stand- 
ard, the exception being that at 200 
cycles the Old AES curve is 1.7 rather 
than 1.5 db apart from the RIAA 
curve. 

The question naturally arises as to 
how one can make the correct bass 
and treble control settings for proper 
record equalization; after all, in the 
expensive control units the individual 
record equalization settings are ex- 
plicitly marked on the panel. The an- 
swer, as for all questions in audio, is 
that the decision must be made by ear. 
The important thing is that a correct 
setting for record equalization can be 
achieved by use of a single equaliza- 
tion curve in conjunction with the 
tone centrols. How far these controls 
should be turned for record equaliza- 
tion should be no harder to decide than 
how far to turn them to compensate 
for room characteristics, program ma- 
terial characteristics, listening level, 
individual preferences as to musical 
balance, etc. The reader who does not 
own a complex control unit should 
quickly be disabused of the notion that 
such a unit always precisely compen- 
sates for different recording curves. He 
has only to read the record reviews 
in various journals to see how frequent- 
ly bass or treble adjustment is required 
in addition to the prescribed setting for 
the record curve in question. How 
much adjustment is of course left by 
the reviewer and the control unit to 
the listener’s ear. 

Recording curves are not precise nor 
precisely followed. The published 
curves are generally stated as having 
a tolerance of + 2 db. In practice it 
appears that even greater liberties are 
taken. A friend who is with a leading 
recording company states that he has 
seen engineers boost the treble far 
beyond the tolerance of the company’s 
published curve. 

Another factor to be considered is 
that the musical balance of the original 
recording can be significantly affected 
by studio acoustic conditions and micro- 
phone placement. Consequently, pre- 
cise adherence to a curve both in re- 
cording and playback may neverthe- 
less leave the recording out of bal- 
ance in the estimation of a listener 
who has heard the same music played 
elsewhere. 

Finally it must be considered that 
the departures of speakers from flat 
response are marked, with peaks and 
valleys of 5 db or more being common 
even in the best of speakers. More- 
over, the frequencies at which differ- 
ent speakers exhibit their peaks and 
valleys differ radically from one speak- 
er to another. Consequently, along- 
side the gross imperfections of speak- 
ers in terms of accurate response, 
minor deviations of a control unit 
from correct record equalization are of 
little moment. 


Loudness Compensation 
It is generally agreed that faithful 
reproduction of music at a sound in- 
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tensity level below the original per- 
formance level requires so-calied loud- 
ness compensation. » * * The much dis- 
cussed Fletcher-Munson curves show 
that as gain is reduced the human ear 
gives the illusion that bass frequen- 
cies, using 1000 cycles as a reference 
frequency, have dropped relatively 
more than high frequencies. Thus any 
given bass frequency requires a cer- 
tain degree of boost when a home 
music system is operated at a sound 
level which, to the ear, is substantially 
below that of the original performance. 

The loudness control seeks to re- 
duce gain and at the same time auto- 
matically provide bass boost to the ex- 
tent indicated necessary by the 
Fletcher-Munson curves. [In short, it 
cuts bass frequencies at a lesser rate 
than frequencies above 1000 cycles. 

However, the automatic loudness 
control is less automatic than it first 
appears. It requires a gain control, 
mounted either at the front or rear of 
the control unit (preferably at the 
front), which can be set so that the 
loudness control in its maximum posi- 
tion reproduces music at the original 
level as the ear hears it. But sound 
level varies from one record to another, 
from one type of musical selection to 
another, from a strong radio station to 
a weak one. Consequently, to achieve 
accurate loudness compensation for all 
sources of music one must continually 
manipulate the gain control in addi- 
tion to the loudness control so that the 
latter may always represent original 
level at maximum rotation. 

Therefore it may justifiably be 
asked: Why go to the additional cir- 
cuitry, complexity, and expense of a 
loudness control if the bass control can 
supply the amount of boost required 
for loudness compensation? The pur- 
pose of this section is to show that a 
good bass control, with response curves 
such as those in Fig. 1, can supply the 
needed boost in nearly all practical 
circumstances. 

References 1, 2, and 3 have con- 
vincingly demonstrated that the 
amount of bass compensation required 
is not that which will make a given 
bass frequency, say 50 cycles for pres- 
ent discussion, sound as loud as 1000 
cycles at any intensity level. Actually 
a substantially smaller amount of com- 
pensation is required, compensation 
which seeks only to maintain the origi- 
nal loudness relationship of 50 cycles 
to 1000 cycles. Except in the case of 
music originally played at well above 
average intensity, the original level 
will generally cause 50 cycles to sound 
less intense than 1000 cycles even 
though each frequency is produced 
with equal measured intensity. 

An example is helpful. For equal 
measured sound outputs, 50 cycles 
sounds about 6 db lower than 1000 
cycles when 1000 cycles has a meas- 
ured absolute level of 80 db (0 db 
= 10” watts/cm’). But when 1000 
cycles is at an absolute level of 60 
db, 50 cycles sounds about 18 db 
lower than 1000 cycles. Therefore one 
must add 12 db boost at 50 cycles in 
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Fig. 1. Response curves effected by a set of good yet simple tone controls 
using the circuit of Fig. 2. Graph courtesy of Waveform, Inc., New York, N. Y. 


order to restore the original 6 db loud- 
ness difference between 50 and 1000 
cycles. It would be incorrect to boost 
50 cycles 18 db. 

The amount of loudness compensa- 
tion required will of course vary di- 
rectly with the degree of reduction 
from the original sound level. However, 
there is a practical, or one might say 
musical, limit to the extent of such 
reduction, as will shortly be shown, 
and correspondingly there is a limit to 
the required degree of loudness com- 
pensation. This compensation limit 
falls within the scope of the bass boost 

(Continued on page 108) 
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Fig. 2. Tone control circuit used in ob- 
taining the curves shown in graph, Fig. 1. 


Table 3. Adjusted deviations of various recording characteristics from the 
RIAA curve, based on data in Table 2 and response curves shown in Fig. 1. 
Old Old London and Columbia 
Frequency RCA AES Columbia 
30 cps -a-= — Qdb — .4db aa 
50 0 db & — § 0 db 
70 1.3 m — .7 1.3 
100 4 $I — 6 1.8 
200 — § | BY § 0 1.4 
300 5 1.0 0 1.2 
400 3 8 — 2 8 
500 2 os — 3 6 
600 3 3 — .2 5 
700 2 2 — 3 4 
800 2 2 — 3 2 
900 0 0 — 3 0 
1,000 0 0 0 0 
2,000 —.l — 4 4 l 
3,000 — 3 — 5 Be 5 
4,000 —.l — 4 1.2 a 
5,000 —.l — § 1.3 ey 
6,000 2 — 4 1.3 6 
7,000 a | — .4 1.8 9 
8,000 3 — 3 1.3 1.0 
9,000 0 —.l 1.2 1.1 
10,000 — 2 P| 1.3 1.3 
11,000 —— 4 1.2 — 
12,000 — 0 1.0 — 
13,000 — — 3 5 a 
14,000 — 0 0 — 
15,000 — — 2 — 6 — 
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Fig. 1. View of the Sylvania mod- 
el 533 horizontal chassis without 
the picture tube, which is fas- 
tened to the cabinet. Arrow 
points to the tuner test point. 


TV Test Points 


Be an expert in the servicing of these TV receivers, 


by using the test points described in this article. 


two basic chassis for 1956. Model 

532, used in the “leader” line, may 
be found in four table cabinet styles 
and two consoles, and is a vertical 
chassis. Model 533, a deluxe produc- 
tion, may be found in four table cab- 
inet styles and three consoles, and is a 
horizontal chassis. Both were designed 
to operate picture tubes up to 24” 
without circuit changes of any kind. 
Both have cabinet-mounted picture 
tubes. 

The horizontal chassis, shown in Fig. 
1, can be removed in less time than it 
takes to pull off a back cover. In keep- 
ing with the current trend toward 
rapid servicing in the home, only two 
cabinet screws at the rear of the chas- 
sis need be removed. For this reason, 
few test points are provided on the top 
deck, although access can be gained 
readily to “B+,” “B+ boost,” a.g.c. line, 
and tuner connections. 

Because of the high picture-tube po- 
tential employed (20 kv.), the back 
cover trips a safety switch on its re- 
moval which jumpers the high-voltage 
output to chassis ground. 

Twin selenium rectifiers in a full- 
wave doubler circuit provide 260 volts 


GF to basi engineers have designed 


of filtered “B+.’’ Except for the ‘“Halo- 
Light” tube which has its own source 
of power, all tubes are fed from a com- 
mon heater transformer, thus provid- 
ing parallel-heater operation. This 
chassis is provided with a four-stage 
if. strip utilizing 6BZ6 remote cut-off 
pentodes. Another feature is the use 
of a special vertical-blanking stage 
having its own triode and pulse cir- 
cuitry. 

Fig. 1 shows the first test point, the 
converter grid in the v.h.f. tuner. Nor- 
mal voltage here, as read on a v.t.v.m., 
averages —1.5 volts. A zero reading, 
of course, indicates oscillator failure. 
If the oscillator has failed, check the 
other channels for output before blam- 
ing the whole tuner. Not infrequently, 
the tuner test point will reveal trouble 
on one channel only. 

Occasionally, the technician may en- 
counter another version of the tuner 
wherein the test point has a different 
internal connection. This is for r.f. 
alignment. A v.t.v.m. connected to the 
test point should read about +100 volts 
on this version. 

Fig. 2 shows the other test points on 
the deluxe chassis. Test point 2 (pin 
1 of V;) is on the a.g.c. line. Depend- 


ing on signal strength, a reading of 
from —.1 to —4 volts should be meas- 
ured, becoming more negative as the 
signal increases. Look for a gassy or 
shorted if. tube when a positive po- 
tential is indicated. If the a.g.c. volt- 
age seems unusually high, even on 
weak signals, chances are that an i.f. 
stage is regenerating. 

For severe picture overloading, hori- 
zontal pulling, or negative picture, ob- 
serve the a.g.c. voltage as you try 
tuning to a few channels. Remove and 
replace the antenna leads; when little 
or no change in voltage results, check 
components in the a.g.c. circuit, par- 
ticularly the line bypass capacitors. If 
any of these is shorted, the r.f. or i-f. 
tubes will have insufficient bias and 
will operate at high gain. 

Insufficient a.g.c. will result if any 
changes occur in the r.f., if., or video 
detector circuits. Since a.g.c. voltage 
is developed by the video signal, a 
gassy if. tube, for instance, could 
cause a deficiency. Sometimes, a tube 
will draw grid current which leaks 
into the a.g.c. line in opposition to the 
a.g.c. voltage. Worst offenders of this 
type seem to be r.f. tubes. 

To adjust the a.g.c. control correctly 
on these receivers, tune in a strong 
channel, with minimum contrast and 
maximum brightness. Adjust the ver- 
tical hold control so that the picture 
rolls downward slowly, allowing the 
vertical blanking bar to be easily ob- 
served, as in Fig. 3. Next, turn the 
a.g.c. control clockwise until the sync 
pulse starts to become lighter, or the 
blanking bar becomes as black as the 
sync pulse. Then turn back the con- 
trol to the point where the sync pulse 
becomes prominent on the blanking 
bar. 

Test point 3 (pin 2 of V;) is at the 
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output of the video detector. A v.t.v.m. 
reading of —3 volts indicates that the 
tuner and video if. strip are passing 
the signal with required gain. It does 
not, however, denote complete normal- 
cy; for traps could be a little off, or 
the video signal itself could be con- 
taminated with hum—not to mention 
sync and white compression. 

Connect an oscilloscope isolated by 
a 33,000 ohm resistor to the test point 
and examine the video detector output 
wave. If the horizontal axis is indent- 
ed, as by a sine wave, hum is modu- 
lating the signal. Sixty-cycle modula- 
tion denotes probable heater-to-cath- 
ode leakage in one of the tuner tubes, 
or in a tube in the video if. strip. If 
the offending frequency is 120 cycles, 
undue ripple has developed in the low- 
voltage power supply. 

As a rule, hum on the video signal 
creates one or two wide, dark bars in 
the picture. Since the power supply 
has full-wave rectification, two bars 
would appear if ripple developed in the 
“B+.” When only one dark bar is 
visible, tune the picture in and out 
with the fine tuning. A_heater-to- 
cathode short (or leak) has developed 
in the video-handling tubes if the hum 


bar disappears with the picture. How-~ 


ever, if the amplitude of the hum is 
very low, the black bars would not be 
discerned on the screen. Nevertheless, 
even a small ripple on the video can 
cause poor vertical hold. 

With the scope synced at one-half 
the horizontal frequency, a peak-to- 
peak reading of 4 volts should be in- 
dicated at test point 3. 

Test point 4 (pin 11 of Vx, the pic- 
ture tube) takes us to the output of 
the video amplifier. A normal signal 
should provide 60 volts peak-to-peak. 
At any rate, the gain of this stage 
should approach 15. This may be de- 
termined by dividing the voltage meas- 
ured here by the reading at test point 
3. If the gain is below 13, replace the 
12BY7, Vs. 

When no output can be read at this 
test point, look for an open variable 
peaking coil (La, Fig. 4). An open 
here would remove “B+” from the 
12BY7. On the other hand, if the gain 
is much over 20, look for an open se- 
ries peaking coil. This would indicate 
that the operating point of the video 
amplifier tube has changed, thereby in- 
creasing the gain unduly. Consequent- 
ly, the frequency response would be 
restricted, resulting in detriment to 
picture quality. 

Whenever a variable peaking coil is 
replaced, the new coil must be adjust- 
ed in the following manner: 

Tune in a strong signal, set the con- 
trast control near maximum (not crit- 
ical), and adjust the brightness for a 
somewhat dark picture. Then, connect 
a v.t.v.m. across the 2 ufd. electrolytic 
capacitor in the ratio detector. Adjust 


the fine tuning control until sound bars . 


appear in the picture, then turn it back 
until the meter indicates the first dip 
in voltage. Be careful to adjust for the 
first minimum, since there will be a 
second and more-pronounced dip as the 
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fine tuning is rotated further. Finally, 
adjust the variable peaking coil until 
there are little or no trailing whites 
or blacks following dark regions of the 
picture. 

With a v.t.v.m. connected to pin 7 
of Vis (test point 5), measure —.3 volt, 
plus or minus 10%. A reading on the 
oscilloscope here should average 10 
volts peak-to-peak. This is at the grid 
of the horizontal sync clipper. 

Examine the sync pulse closely for 
any sign of roughness in its contour. 
Unless the pulse appears clean, an 
aging 12AU7 is a likely suspect. If the 
characteristics of tubes and compo- 
nents drift to the point where faulty 
clipping occurs, fragments of noise and 
video information will penetrate the 
sync stages, causing erratic operation 
of the deflection system. A gassy tube 
in the front end or video i.f. sections 
will also roughen up the sync pulse. 
This could lead to pulling or weaving 
of the picture, with perhaps intermit- 
tent loss of stability. 

If only the extreme upper portion of 
the picture weaves, it indicates that 
the sync pulse has been compressed. 
This, of course, can be detected on the 
scope. But loss of sync amplitude may 
occur in earlier stages. The noise in- 
verter, for instance, could tend to clip 
sync, or alignment may have drifted to 
the point where the video carrier rides 
too low on the response curve. In gen- 
eral, however, when the picture (other 
than the very top) pulls horizontally, 


Fig. 3. Vertical blanking showing the 
sync pulse, used for adjusting the a.g.c. 


the trouble will lie in the sync sep- 
arator. 

Horizontal sync trouble often origi- 
nates in the horizontal oscillator stage. 
Test point 6, at pin 3 of Vis, should 
measure +6.8 volts on a v.t.v.m. A 
deficiency of 1 volt calls for a thorough 
check of the entire stage. Cbserve that 
all resistors here have a tolerance of 
only 10%. Measure these on an accu- 
rate ohmmeter and replace any whose 
value has drifted beyond this tolerance. 
An oscilloscope connected to this test 
point should give a reading of 325 volt 
peak-to-peak. 

The a.f.c. test point (number 7 in 
Fig. 2) is at pin 1 of Vu. A scope 
sweeping at 7875 cycles should show 
13 volts peak-to-peak at this point. Oc- 
casionally, when components age or 
are replaced, it may be necessary to 
re-align the a.f.c. stage, in which case 
the following procedure applies: 

1. Tune in a strong channel. 

2. Adjust the width control for ap- 
proximately normal scan. 

3. Short pin 8 of Vis, the 12AU7 hori- 
zontal sync clipper, to chassis ground. 
Connect a jumper across the terminals 

(Continued on page 100) 


Fig. 2. Underchassis view of Sylvania model 533 horizontal chassis showing 
the test points which, if used as explained in the text, will aid in servicing. 


Those Tough Dogs 


“I want my television set back! 

You’ve had it now over three weeks.” 

You wearily answer, “I’m just as 
anxious as you are ma’am to bring it 
back. But we are waiting for a fac- 
tory part that should be here in the 
next couple of days.” 

She yells back, “Well it better be 
here soon, goodbye!” and her hanging 
up hurts your ear. 

Then you pick yourself up from the 
desk, plunk yourself down by the 
bench, and look at the exposed under- 
side of the “dog” in question. A fleet- 
ing bit of guilt crosses your mind. You 
have just told a little white lie. Sup- 
pose the irate set owner knew there 
was no hard-to-get part? Suppose she 
really knew the truth? You are stuck 
on a “dog.” You don’t know yet what 
is wrong. 

Big shop or small, crackerjack trou- 
bleshooter or beginner, if you fix TV’s, 
out of every hundred jobs there are go- 
ing to be a few sets of the canine va- 
riety. They make you swear, curse, 
and pray. They awaken you in the 
middle of the night with new theories 
of attack. They shake your confidence 
in your abilities. They make TV serv- 
ice seem like the worst kind of en- 
deavor. They are the jobs where ev- 
ery “B+” string leads to a dead end. 
Where every component is torture to 
“unbutton” and then checks good. 
Where the television-addicted customer 
is constantly on the phone trying to get 
the set back. Where you have to keep 
telling fibs for you cannot explain the 
reason for the delay is that you do not 
know what is wrong. 

These TV “dogs” can be isolated into 
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Tt customer’s shrill voice insisted, 


~ ~ a 


By ART MARGOLIS 


lt may be an intermittent, or perhaps the neighbor 


worked on it first, but you've got to fix it and 


keep the customer happy too. Impossible? Read on. 


“breeds”: the intermittent, the ‘“one- 
in-a-million,” the induced, and the 
eventual leaker. No doubt there are 
others. 

A new 21” CBS-Columbia vertical 
chassis arrived on the bench one morn- 
ing. A visual inspection seemed to re- 
veal the trouble. A tiny 100 uzfd. mica 
from “B+” to ground was blackened. 
It had evidently shorted, pumping 
“B+” through itself to ground. Two 
resistors, a 1000 ohm and a 4500 ohm 
in its immediate vicinity were open, 
see Fig. 1. -The shorted mica must 
have caused excessive “B+” to pass 
through the resistors. 

The three disfigured components 
were replaced, and the set turned on. 
A raster promptlf¥.appeared. When an 
antenna was attached, video flickered 
on and audio blasted. All was well. 

Just as the finishing touches were 
being applied to the job, it happened. 
The video went snowy and herring- 
boned; the sound garbled. Then they 
both “conked out” altogether. Just as 
suddenly, they came on again. Two 
hours later it did it again. This easy 
one had turned into an intermittent. 
Two days later it was still acting the 
same way. 

Right then and there we paused and 
put into action our simple but effective 
“pressure alleviating policy.” We 
called the set owner and explained, 
“Your set is almost completed. How- 
ever there are still a few small things 
wrong with it and before we send it 
back we want it to be perfect. It will 
probably consume some time so if 
you’d like information call in periodi- 
cally and we will give you a progress 
report. Please have patience and we’re 


sure you'll be pleased with your TV.” 

It was a week until we were able to 
pin this one down by a substitution and 
cook method. The 4.5 mc. intercarrier 
trap was located in the same can as 


the 3rd if. transformer. The 4.5 mc. 
trap was also directly in line with the 
two “deceased” resistors. The “B+” 
surge which had damaged them had 
also impaired the trap operation. As 
it opened up intermittently it affected 
the if. transformer’s inductance and, 
thus, the video and audio symptoms. 

A new can restored the original good 
performance. Even more pleasing, that 
one short phone call had enabled the 
customer to contain herself and still 
remain a recommendation producer. 

One of the worst types of electronic 
“dogs” is a set that has been worked 
over by a nontechnician with.a solder- 
ing iron. This special trouble class we 
call induced. As soon as we realize we 
have one of these, we set the record 
straight with the customer and won’t 
accept the repair without a complete 
understanding. 

We pulled a 17” Philco that was 
burning out the 3rd i.f. 6AU6, 6CB6 r.f. 
amplifier, and 12AV7 mixer-oscillator 
tubes as fast as we could insert their 
miniature prongs into their sockets. 
Underchassis examination revealed 
that the 1300-ohm wirewound, 9-watt 
“B+” load resistor was no longer in 
place. Instead, an 1800-ohm, 4-watt 
unit had been substituted (see Fig. 2). 
A glance at the set’s schematic showed 
that the incorrect replacement was 
tied to a wrong filter. In place of the 
.7 ampere fuse there was a twenty 
ampere one. Big solder blobs were 
dotted throughout as mute evidence of 


RADIO & TELEVISION NEWS 


1 the 
| still 
er. 

ronic 
orked 
Ider- 
ss we 
re we 
2cord 
won't 
plete 


was 
6 r.f. 
lator 
their 
kets. 
2aled 
watt 
r in 
watt 
eds 
wed 
was 
the 
enty 
were 
-e of 


EWS 


some previous mystery worker who had 
been both eager and misdirected. 

We called the customer before start- 
ing and explained, “Someone has done 
quite a lot of damage to your tele- 
vision receiver. We will be glad to do 
the repair but because of the circum- 
stances the price will probably be a 
bit higher than usual and the job will 
take a little longer than normal.” She 
was well aware of what had happened 
and confessed that her next door neigh- 
bor had tried to fix the set but ran 
into difficulties. She gave us the “go 
ahead.” 

We allocated an hour every after- 
noon to this “dog.” In eight days it 
was working again but it had been a 
real struggle. The first thing we found 
was that the “B+” dropping resistor 
was heating up because it wasn’t rated 
high enough. As it got hot its resist- 
ance decreased tremendously in nega- 
tive temperature globar fashion. This 
threw better than three-hundred volts 
onto the third, if. which was supposed 
to get only 135 volts, the r.f. amplifier 
which should have had but 155 volts, 
and the mixer-oscillator where 125 and 
80 volts respectively were normal. 
These plates drew excessive cathode 
electrons and burned out. The heavy 
current flow would undoubtedly blow 
the .7 ampere fuse which was why 
the twenty ampere one was inserted. 

We changed the resistor to its proper 
value and the fuse remained intact and 
a raster came on, but still no audio or 
video. In carefully checking wire by 
wire, component by component, six 
wrong connections were uncovered. A 
new 12AV7 video tube brought in the 
picture and a new 7C5 audio output 
tube returned the sound. However, the 
video was weak and negative. 

After hours more of wire by wire 
scrutiny, an 1800-ohm video plate re- 
sistor was found to be missing. A 
“B+” line that had no business being 
there, was tied to that same video amp- 
lifier plate. This was evidently the 
neighbor novice’s first big confusion 
that started the whole mess. Removal 
of the line and the addition of a new 
resistor did it. The picture and sound 
snapped back. 

It’s hard to describe the feeling of 
cloud sailing a TV service technician 
gets after licking a tough “dog.” It’s 
also hard to depict the stomach-turning 
despair that occurs when he is stuck 
on a stubborn television set and there 
seems to be no answer. To ask for 
help is also an admission of defeat. Yet 
eventually, every one of us, no matter 
how expert, is going to run into a “dog” 
that will successfully resist every effort 
hour after hour after hour. 

Is it a sensible business move to 
keep banging your head against the 
bench? When a general practitioner 
MD runs into something that for the 
moment stumps him does he take 
chances and keep plugging at it? No! 
He calls for a specialist. Well, a TV 
technician who works on thousands of 
makes and models is in a sense a 
general practitioner. The boys in the 
distributor service shops who work on 
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only one make day-in, day-out are 
specialists on that particular make. 
Also they are very able and quite 
anxious to help you with your real bad 
“dogs.” Our company makes liberal 
use of their skills. 

A 21” G-E came into the shop a few 
weeks ago after the owner described 
these symptoms. As long as he had 
owned the set the syne was unstable. 
There was a slight pulling horizontally 
and the vertical sync was never as 
stable as it should be. Whenever the 
customer turned the contrast control 
complete sync loss would occur for a 
few seconds. Now, he said, it was im- 
possible altogether. 

When the set was first turned on the 
picture came in crisp and clear for 
about a minute. Then it started to pull 
sideways like a carnival mirror. The 
video overloaded, the picture went neg- 
ative, the sound buzzed, it lost sync, 
then suddenly, miraculously cleaned up 
to perfection. It kept doing this. 

There were three definite clues to 
the trouble. One, a.g.c. overloading; 
two, snow; and three, a seeming loss of 
frequency response. We looked for one 
likely part that would cause all that 
and sure enough found it, a peaking 
coil in the a.g.c. line, see Fig. 3. The 
theory underlying the video destruc- 
tion fell into place. The coil was up- 
setting the sensitive bias of the r-f. 
amplifier thus giving snow. It was re- 
moving the a.g.c. bias on the i.f.’s, thus 
overloading the video. It was also 
hurting the frequency response of the 
picture which is its original function. 
A new coil stopped all] that. 

However, if the contrast control was 
turned either up or down, sync would 
be lost for a few seconds. We looked 
for another bad part. A week later we 
were still in the same fix. Then, we 
called the G-E distributor and got a 
benchman on the phone. We didn’t 
think he could help but told him our 
troubles anyway. Without even hesitat- 
ing to take a breath, he told us to 


Fig. 1. The shorted capacitor indicated 
in this partial schematic diagram of a 
21” CBS-Columbia TV receiver, allowed 
excessive “B--" to pass through this cir- 
cuit, damaging the resistors and trap. 
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Fig. 2. The dotted line shows the wiring 
mistake which was made by a neighbor 
on a customer's 17” Philco TV receiver. 
This started a chain of rewiring and 
replacements that resulted in a “dog.” 
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Fig. 3. Consultation with the local G-E 
distributor's service department helped 
service the set whose partial diagram is 
shown here. An incorrect capacitor in- 
serted at the factory, d the troubl 


change a .1 pefd. capacitor that was 
next in series with the peaking coil to 
a .05 wfd. He explained that the loss 
of sync was due to the .1 fd. capacitor 
making the time constant of the cir- 
cuit too long so that the a.g.c. re-ad- 
justed itself too slowly. The modifica- 
tion would speed it up. It did! 

The unfortunate thing about “dogs” 
is, not only do we have such a conflict 
with them technically, but quite often 
we can’t get the price the job is 
actually worth. 

A 12” Emerson that we repaired not 
long ago was an example of this. The 
original symptoms looked innocent 
enough, one of the series heater strings 
did not light up. The 25W4 had a 
heater-to-cathode short and a 55-ohm 
heater resistor open (see Fig. 4). After 
they were replaced, only half of the 
defunct string came back on. Two of 
the tubes that did come on, a 25L6 and 
a 12BH7, lighted up like they were 
about to explode. The set was shut off. 
After much resistance checking, a 1500 
pvufd. capacitor from the heater string 
to ground was found which measured 
320 ohms. It was sending “B+” 
through the heaters of the tubes. After 
it was changed and the set turned on 
again the 25L6 and 12BH7 lighted up 
again. 

Some more resistance checking 
showed the trouble to be only a heater- 
to-cathode short in the 12BH7. A new 
tube, and the string came on properly. 
However, there was no sound or video, 
only a 60-cycle hum bar. That was 
easy to fix, a 6AU6 i.f. tube which had 

(Continued on page 94) 


Basic units used in hi-fi sys- 
tem—Garrard Model RC80 rec- 
ord changer, Heathkits: WA- 
P2 preamplifier, W-5M power 
amplifier, and FM-3 FM tuner. 


One of a thousand or more combinations that could 


be assembled to make up your hi-fi music system. 


cover is fairly typical of what is 

taking place in hundreds of thou- 
sands of living rooms throughout the 
country. While the actual equipment 
may vary in complexity from home to 
home—this installation might be con- 
sidered “representative” since the hi- 
fi fan has selected his components from 
the offerings of several manufacturers 
and has assembled his own “system.” 

Hi-fi fans can be roughly grouped 
into two classifications. The first type 
is the dyed-in-the-wool audiophile, like 
the man on the cover, whose pride and 
joy is in building some of his own 
equipment and assembling all the com- 
ponents into a unified “system.” He 
makes a real effort to study the opera- 
tion of each of his units so that he can 
speak with some authority on this in- 
teresting medium. 

The other type of hi-fi fan, although 
no less eager in his pursuit of his 
hobby, lacks the technical “know-how” 
or the self-confidence to build his own 
equipment. He is the type of audiophile 
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T HE scene depicted on this month’s 


who will buy a “packaged” unit con- 
sisting of one or two cabinets which 
will house the components selected and 
assembled for him. 

His reasons for wanting a “complete 
deal” range all the way from a lighter 
touch on his pocketbook to a feeling 
of inadequacy when it comes to as- 
sembling such systems. Often his lack 
of confidence in his ability to inter- 
connect the various components com- 
prising a hi-fi system is misplaced since 
the job is relatively simple. Most units 
nowadays come complete with clear 
and explicit instructions for hooking 
them up. The awe with which “elec- 
tronics” is viewed by many is still a 
deterrent to some people. 

The fact that many such “packaged” 
systems are lower in price than the 
total cost of individually-assembled 
units indicates that the ultimate in 
sound reproduction is not obtained. 
For the most part, these are well- 
engineered jobs whose development “at 
a price” is a real tribute to the manu- 
facturer’s skill. Emphasis is placed on 


mass production and the marketing of 
such units brings the equipment within 
the budgets of many who could not 
otherwise enjoy such luxury. For the 
most part, packaged systems selling 
for $600 and up offer sound reproduc- 
tion of highest quality. 

This month’s cover depicts what can 
be considered a typical setup for the 
average serious audiophile. Although 
the units are laid out in the corner of 
the room for photographic purposes, in 
an actual installation, the power ampli- 
fier, record changer, preamp, and 
tuner might be cabineted in some type 
of housing that would suit the home 
decor or meet the esthetic require- 
ments of the owner. There is another, 
more current trend which dictates 
that tuners, preamps, -and_ record 
changers were meant to be “seen as 
well as heard.” In such instances the 
units are cabineted in attractive hous- 
ings with handsome front panel es- 
cutcheons and matching enclosures. 
The power amplifier, on the other hand, 
continues to be housed in a cabinet, a 
closet, or some out-of-the-way place 
where it can do its work unobtrusively. 

The units shown on the cover are, 
from left to right (clockwise), the Gar- 
rard Model RC80 record changer which 
sells for $49.50 less cartridge (with a 
General Electric variable reluctance 
cartridge, sapphire needle, the price 
$56.50), the Jensen “Tri-Plex’’ en- 
closure (TP200) and multiple speaker 
system, the Heath Model W-5M power 
amplifier which comes in kit form for 
$59.75, the Heath WA-P2 preamplifier 
kit (at $19.75), and the Heath Model 
FM-3 FM tuner which sells for $24.50 
as a kit. Thus a high-fidelity music sys- 
tem is available for a total investment 
of $160.50, excluding the speaker or 
speakers and enclosure. In addition, if 
an over-all cabinet is required to house 
all of the equipment, it would mean an 
additional expenditure. 

The cost of the speaker network and 
enclosure varies considerably. They 
can be obtained for as little as $45.00 
or as much as $1000 or more. The 
audiophile has a wide choice and final 
decision will obviously depend on the 
amount of money available for invest- 
ment in this component. 

The setup shown on this month’s 
cover is only one of literally hundreds 
of systems that could be assembled 
from the many components on the 
market—some ready to be installed or, 
like the Heath units shown, available 
only in kit form. If the job of building 
audio equipment, simple though it may 
be, strikes terror in the hearts of 
would-be system owners, there is al- 
ways the helpful neighbor with a flare 
for things electronic or a local service 
shop which can whip the units together 
in jig time for a modest fee. 

With all of the choices now available 
to the music lover—everyone can “get 
into the act” at his own level. -3Q-— 
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JACKSON MODEL 715/115 


TUBE FILA- 
TYPE MENT X_ PLATE vz 
3A2 3 23467. -37°—~St«—ié«iB QQ 
3BA6 3 - 14 2LMS 
3BZ6 3 sae 26 3JKMQ 
3CF6 3 os 30 2LMS 
4BC8 4.2 ai 17 2LR 

17. 4NR 
5B8 5 ~_ 18 OLR 

32  7MOQ 
5BES 5 = 20 4JNPS 

18 3KR 
6AS8 6.3 _ 43 7JKLR 

27 4Q 
6AU8 6.3 a“ 18 OLR 

32  7NOQ 
6AX8 6.3 és 35 5RS 

10 2P8 
6AZ8 6.3 ae 30 2JLQ 

20 6PR 
6BAS8 63 oe 93 7JOR 

20 OLR 
6BC4 6.3 3567 35 4RS 
6BCS 6.3 ios 17 2LR 

17. 4NR 
6CB5 6.3 235 8  8JMPS 
6CM7 6.3 wi 11208 

28  4NR 
6CN7 6.3 7 30 £6NQ 

30 2Q 

30 3 
6DE6 6.3 _ 30 2LMS 
6DG6—s-«63 aie 8  2JLMS 
6DN6 6.3 i 15 8MPR 
6CS7 6.3 ine 18 28 

18 4NS 
12AB5 12.6 46 18 74JKS 
12AV5 12.6 36 8  4NPS 
WERT 12.6 7 2 21Q 

30 4Q 

30 5 
12BV7 12.6 47 «-20.—~S'-—s«*S JOR 
1205 «12.6 2 15  5SKMR 
12CR6 12.6 os 22 2JMNR 

33 «6 Q 
12086 12.6 wa 26 2LMNS 
25CA5 25 6 16  %5&KMR 
25DN6 25 vie 15 8MPR 
6550 6.3 -_ 8  2JLMS 


JACKSON MODEL 648 


TUBE FILA- D E PLATE 
TYPE MENT TEST 
3BZ6 3 AC1234 567 16 WY 
4BC8 4.2 A123 A45 39 V 
A127 A89- 39 V 
5BE8 5 A1237 AC689 50V 
A123 AC45 68 Z 
6AZ8 6.3 A128 AC345 16 WY 
A129 AC67 34 WZ 
6BA8 6.3 A128 679 32 WZ 
124 A35 25 WZ 
6BC8 6.3 A123 A45 39 V 
A127 A89 39 V 
6CM7 6.3 A123 A89 65 V 
126 A47 35 Z 
6CN7 6.3 A128 A79 32 WX 
123 5 60 X 
4 60 X 
6CS7 6.3 126 AC34 35 Z 
127 A89 70 Z 
6DN6 6.3 124 AB369 18 V 
12AB5 12.6 129 B346 35 W 
12CR6 12.6 AC123 AC456 25 YZ 
C123 7 80 X 
25DN6 = =.25 124 AB369 18 V 


ANY service technicians and other 
users of tube testers cannot test many 
of the new tube types currently in use in 
TV receivers and other equipment because 
they have not replaced the old roll chart 
originally furnished with the instrument 
with a new one. Almost all tube tester 
manufacturers make up new roll charts 
for their instruments every year and these 
may be obtained simply by writing to 
the manufacturer and requesting the 
latest one for your model. They are 
nominally priced. In almost every case, a 
new roll chart can be inserted in the tube 
tester in a matter of minutes. 


Bring your roll chart up to 
date for the new tube types. 


Future data will cover other 
service-type tube testers. 


Between the time when the last roll 
chart was printed for a particular tube 
tester and the next one will be available, 
new tubes make their appearance. Since 
these are not covered by the last roll 
chart, the technician will not know where 
to set his tube tester switches for a proper 
test. The data published here and in suc- 
ceeding issues will furnish this informa- 
tion for most of the commercially avail- 
able tube testers. 

In the table below for the Knight tube 
tester, the numbers in dark type indicate 
the necessary settings for the “short” 
test. 


KNIGHT MODEL 142 


TUBE TYPE LEVER POSITION 
A B-FILAMENT C-LOAD uP DOWN 
2AF4 (Adapt BX) 2 2.5 21 1267 45 
3BY6 (Adapt BX) 2 5 20 16 24 
3BY6 Test 2 1 5 27 57 24 
3BZ6 (Adapt BX) 2 5 20 1567 24 
3CF6 (Adapt BX) 1 5 19 1567 24 
(No open element 
test on pins 5 
and 7) 
4BQ7A Tests 1-2 2-2 5 20-20 12-67 34-48 
(Use BY adapter) 
4BZ7 Tests 1-2 2-2 5 21-20 67-12 48-34 
(Use BY adapter) 
5AM8 Tests 1-2 2-1 5 20-19 2369-8 15-57 
5AN8 Tests 1-2 2-2 5 21-20 12-678 35-59 
5AQ5 3 5 20 1567 24 
5AT8 Tests 1-2 2-2 5 21-20 12-6789 35-35 
5AU4 Tests 1-2 3-3 5 25-25 4-6 8-2 
5AV8 Tests 1-2 2-2 5 21-20 23-689 15-57 
5B8 Tests 1-2 2-2 5 21-21 23-689 15-12357 
(No open element 
test on pin 9) 
5BK7A Tests 1-2 2-2 5 20-20 67-12 58-35 
5J6 Tests 1-2 2-2 5 20-20 16-25 47-47 
5U8 Tests 1-2 2-2 5 20-20 19-236 58-57 
(No open element 
test on pin 6) 
5V6 3 5 21 345 178 
5X8 Tests 1-2 2-2 5 22-21 23-789 56-156 
6AN6 Tests 1-2 1-1 6.3 23-23 2-3 67-67 
6AN6 Tests 3-4 1-1 6.3 23-23 4-5 67-67 
6AR8 2 6.3 20 3689 1257 
(No open element 
test on pins 8 
and 9) 
6AU8 Tests 1-2 2-2 6.3 21-21 23-789 14-46 
(No open element 
test on pin 9) 
6AX8 Tests 1-2 2-2 6.3 20-20 19-236 58-57 
(No open element 
test on pin 6) 
6CB5 2 6.3 22 1458 236 
6CG7 Tests 1-2 2-2 6.3 23-23 12-67 34-48 
6DA6 3 6.3 18 1567 24 
12AV5-GA 3 125 18 158 23 
12BK5 2 12.6 21 1378 45 
19AU4 a 19.6 18 5 38 
21A6 3 19.6 16 1267890 35 
(No open element 
test on pin 0) 
25BK5 2 25 21 1378 46 
25CA5 3 25 17 2567 14 
25CU6 3 25 17 450 78 
5690 Tests 1-2 3-3 6.3 17-17 3-5 24-78 
6463 Tests 1-2 2-2 6.3 21-21 13-68 245-457 
6550 3 6.3 17 345 78 
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An Improved 


Top chassis view of the simplified “3D” 
converter. This improved version incor- 


porates a_ self-con- 
‘tained power supply 
which will also oper- 
ate a separate tuner 
or preamp to be used 
with this system. 


Converter 


By JOSEPH CHERNOF 


A simplified and improved version of a circuit 


originally described in the November 1954 issue. 


article, “The Poor Man’s 3D Con- 

verter,” in the November, 1954 is- 
sue of RADIO & TELEVISION NEWS, a 
number of interesting comments have 
been received from readers who have 
constructed and experimented with the 
unit. 

On the basis of this material and 
other work, a new unit has been devel- 
oped which has proved to be a con- 
siderable improvement over the orig- 
inal. An internal power supply has 
been added and provisions have been 
made for utilizing the unit to supply 
power to a separate preamp or tuner 
in a custom installation. Separate audio 
inputs are provided to accommodate 
both low-and high-level audio signals. 
The bass predominant channel gain 
has been reduced to bring it more in 


G artic publication of the author’s 


line with that of the treble predomi- 
nant channel. Feedback has _ been 
added to the input preamp stages 
to improve their frequency response 


Fig. 1. Block diagram of the complete “3D” 
system. Although dual output amplifiers 
and speakers are required, ordinary units 
will work as well as high-fidelity equipment. 
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and linearity. Low-frequency per- 
formance of the unit has been im- 
proved by using larger coupling capaci- 
tors. Capacitor C. has been made 
larger to provide a smoother crossover 
for the bass and treble channels. 

The original “3D” converter was 
designed to provide the audio experi- 
menter with a means of capturing the 
illusion of depth and liveness asso- 
ciated with true stereophonic or bin- 
aural sound at a fraction of the cost 
and complication involved in assem- 
bling either one of these two systems. 

The “3D” converter attempts to con- 
vert ordinary monaural sound, as sup- 
plied from phono pickup or tape, to 
simulated stereophonic sound. This is 
accomplished by electronically separat- 
ing the single sound input channel into 
two separate output channels, suffi- 
ciently different in phase and frequen- 
cy structure from each other to simu- 
late, say, the sound output of a sym- 
phonic orchestra as picked up by two 
separate microphones on a live record- 
ing stage. 

The two sound output channels from 
the converter are followed by two sep- 
arate external amplifiers and speaker 
systems so that recombination of the 
synthetic stereophonic sound takes 
place only at the ears of the listener 
as is the case with true binaural or 
stereophonic sound. 

A block diagram of the complete 
“3D” system is shown in Fig. 1. While 
dual output amplifiers and speakers 
are required, very ordinary units used 
in this system will give results superior 
in most respects to a high quality 
monaural sound system. One possibili- 
ty would be to use the audio section of 
a good console radio or TV set for 
the second sound channel. 

The schematic diagram of the im- 
proved unit is shown in Fig. 2, with 
typical operating voltages indicated on 
it. The first two stages utilize both 
sections of a 12AX7 twin-triode in a 
conventional preamp circuit. Ample 
gain is available for a magnetic car- 
tridge or other low-level signal source. 
No attempt is made to incorporate any 
specific means of equalization since a 
complete “3D” system will have a mul- 
titude of tone and volume controls on 
the various units to accomplish this. 

The output of the preamp stages is 
fed through the master gain control, 
Re. High level-input signals from a 
crystal or ceramic cartridge or tuner 
are fed in at this point. In this con- 
nection, the jumper between terminals 
2 and 3 of Ji, a 4-terminal Jones bar- 
rier strip, is removed. From the master 
gain control, the amplified input signal 
is coupled to the grids of triode sec- 
tions Ve, and Vzs which comprise the 
bass and treble predominant channels 
respectively. Each channel has its own 
gain control. 

The phase and frequency structure 
of the original signal are modified by 
means of selective feedback in each 
of the two channel amplifiers to pro- 
vide the desired stereophonic effects. 
The separate outputs of Ves and Vas 
are coupled to individual cathode-fol- 
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per- lower triode sections, Vsa and Vs, to 
n im- provide isolation and also to permit the 
apaci- follow-up amplifiers to be located at 
made some distance from the converter. 
ssover The power supply is conventional in 
‘ design, using a 6X4 rectifier and a 
> was Triad R-7A power transformer. Very 
xperi- heavy filtering and decoupling net- 
ig the works are used. Since the total “B” 
asso- current drain of the unit is very low, 
r bin- less than 6 ma., filter resistors are 
2 cost used rather than chokes. 
ssem- As shown in the accompanying pho- 
stems. tos, a 15-pin male Winchester connec- 
0 con- tor is mounted on the rear of the unit. 
5 Sup- The a.c. power is supplied through the 
de, to associated female connector. This ar- 
his is rangement allows the unit to plug into 
arat- a complete sound assembly, with a 
1 into common “on-off” switch for several 
suffi- units. It also provides a handy outlet 
quen- for “B” or filament power to be taken 
simu- out of the unit to operate an external 
sym- preamp or tuner as well as a very 
d oe flexible means for connecting input 
cord- F : : “ra : ee 
pono ge meng oot eg ro Under chassis view of unit. Construction is conventional and no problems should 
f - g be encountered by the builder. Disc ceramic capacitors are used to conserve space. 
rom concealed. Conventional parts and con- 
) Sep- struction are used throughout except can make the experiment with this this “3D” converter is anything but a 
eaker that disc ceramic capacitors are used equipment without investing a fortune simulated stereophonic system, it will 
f the instead of tubulars to conserve space. in stereophonic head and pickups, dual provide a fairly good idea of the type 
takes Readers who have wondered whether amplifiers, and double speaker sys- of performance that you can expect 
ped or not stereophonic sound is for them tems. While no claims are made that from a true stereo setup. —§0- 
al or 
let Fig. 2. Schematic diagram and parts list covering an improved “3D” converter. Standard, easily obtainable parts are used throughout. 
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Fig. 3. A single diaphragm and sty- 
lus simplified the phono of 1878. 


Fig. 1. The original phono- 
graph of Thomas A. Edison. 
It was patented Feb. 19, 1878. 


Fig. 2. A piece of tinfoil was 
wrapped completely around a 
threaded drum-type cylinder. 


of Edison was first developed in the 

year 1877. A complete description 
of and operation applying to this dis- 
covery are revealed in Part 1 of this 
series. Edison’s original machine, Fig. 
1, employed a metal drum on which a 
thin sheet of tinfoil was wrapped. 
Sound was indented into the foil by 
means of a stylus actuated by a thin 
metal diaphragm. 

The setscrew shown in Fig. 1 below 
the recorder permitted adjustments to 
be made in the stylus pressure. At- 
tached to this recorder was a flexible 
tube which terminated in a rubber 
mouthpiece. A bird’s-eye view of the 
tinfoil machine, Fig. 2, shows a similar 
arrangement of the reproducer used in 
the playing back of the sound pre- 
viously recorded on the foil. Another 
setscrew was provided beneath the re- 
producer so that lateral adjustment 
could be made and accordingly to 
provide flexibility- to the reproducing 
stylus. This was of steel and attached 
to the center of a thin diaphragm. This 
is the actual machine on which Edison 
recorded “Mary Had a Little Lamb” on 
August 15, 1877. The original model 
was loaned to the South Kensington 
Museum in London, and was returned 
to Edison many years later on October 
20, 1928. It may be seen at the Thomas 


Te: original tinfoil phonograph 


A. Edison Foundation Museum in West 
Orange, New Jersey, where this and 
other early developments of Edison are 
on permanent display. Its curator, Mr. 
Norman Speiden, is a renowned au- 
thority on the inventions of Thomas A. 
Edison and will welcome our techni- 
cally-minded readers who are interest- 
ed in the inventions of the “Wizard of 
Menlo Park.” 

Edison produced a smaller model of 
his tinfoil phonograph the following 
year in 1878, Fig. 3, and this contained 
a few minor improvements over his 
original machine. It employed cast 
metal parts comprising a heavy base 
and the necessary supports for the 
driving screw. This particular model 
combined the functions of recording 
and reproducing with one diaphragm. 
Simplification resulted in greater econ- 
omy and compactness, making this 
machine more popular with the pur- 
chaser. In operation, the metal assem- 
bly supporting the mouthpiece and re- 
producer could be swung away from 
the cylinder so that a sheet of tinfoil 
could be wrapped thereon. A locking 
device held the assembly firmly in place 
during use. Lateral adjusting screws 
were provided, so that the stylus could 
be accurately centered to the groove 
on the large cylinder drum. Only a 
very few of this model was produced. 


Part 3. Earliest phonographs were hand-powered, 


electric-powered, foot-powered, and water-powered. 


In order to publicize the wonders of 
the phonograph, a quantity of demon- 
stration machines was manufactured, 
Fig. 4, late in the year 1878. About 
six hundred of these were made to 
demonstrate the principle of the phono- 
graph. It was indeed a cumbersome de- 
vice. It employed a long shaft compris- 
ing the feedscrew, a drive wheel, and 
a weighted wheel required to stabilize 
the rotation. This model also employed 
a single diaphragm which was used as 
shown with a rubber mouthpiece for 
recording. During reproduction, the 
mouthpiece was either left in place for 
close listening, or could be removed 
and replaced with a flexible rubber 
hose and attachment to fit the ear. 
Note the old-fashioned grease cups 
mounted on top of the shaft support- 
ing members. Under the feedscrew, on 
the left side of the shaft, looking at 
the illustration, may be seen a “half 
nut”? which engaged the feedscrew to 
drive it laterally during operation. It 
was disengaged from the feedscrew by 
the small lever seen directly below 
the part supporting the “half nut.” 
Many of these replicas are still to be 
found in this country, and we’d like to 
locate one for our own personal col- 
lection, from which we may draw vital 
historical information for the prepara- 
tion of this series. 

Edison’s search for new things dis- 
tracted his interest following the de- 
velopment of the tinfoil phonograph, 
and the great inventor went on to pur- 
sue other ideas. Accordingly, it was 
not until 1887 that his interest in the 
phonograph was again revived to the 
point where competition from Bell and 
Tainter, as well as Berliner, literally 
forced him back into the phonograph 
business. It was during the year 1887 
that Ezra T. Gilliand manufactured 
small quantities of Edison machines, 
Fig. 5, in a small shop on Bloomfield 
Avenue, Bloomfield, New Jersey. This 
phonograph was designed for the wax 
cylinder records and was driven by a 
hand-made electric motor and powered 
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Fig. 4. About 600 of this model were 
made to demonstrate Edison's invention. 


Fig. 5. A two-volt wet cell pow- 
ered this early cylinder phonograph. 


Fig. 6. The first “treadle pho- 
nograph” of Edison, Circa 1888. 


= ae. 


by means of a wet cell. A tapered fric- 
tion wheel was mounted directly to the 
shaft of the motor, resulting in a right- 
angle drive to a rubber-tired wheel on 
the shaft comprising the feedscrew and 
the mandrel upon which the wax cyl- 
inder was mounted. The feedscrew was 
a separate assembly and was coupled 
to the drive shaft by means of belt and 
pulley. This phonograph used Edison’s 
“spectacle-type” recorder and repro- 
ducer. This device employed two sep- 
arate diaphragm assemblies; one was 
used for recording, the other for re- 
production. The box shown directly be- 
neath the mandrel was to gather shav- 
ings of wax from the rotating cylinder 
when it was being scraped for further 
use. Note the small scale mounted in 
front of the cylinder. This was intended 
to be used for spot reference and as a 
guide to designate to the operator any 
particular sounds that appeared on the 
cylinder. Accessories included those 
shown on Fig. 5, comprising a speaking 
tube and a flexible hose which termi- 
nated to two rubber tubes and to spe- 
cial ear pieces. This model is now quite 
rare. 

Next in order of development was 
the “Treadle Phonograph” of Edison, 
Fig. 6. This model was first produced 
in 1888. For the most part, this ma- 
chine was quite similar to its predeces- 
sors, the main difference being in the 
mode of operation. Reference to the 
illustration shows a hard wood base of 
solid oak, upon which was mounted a 
support shelf for the phonograph mech- 
anism. Mounted to the base was a sim- 
ple treadle device comprising an oper- 
ating lever which was pumped up and 
down by hand, which in turn rotated a 
shaft upon which was mounted two 
heavy flywheels. Its action was similar 
to that of a steam locomotive. A gov- 
ernor was coupled to the drive shaft 
and served to stabilize the rotation. A 
flat leather belt coupled the driving 
mechanism to the main shaft of the 
phonograph, as shown. This model also 
used Edison’s “spectacle-type” record- 
er-reproducer. Only a few of this 
model were ever made. 

The first foot-powered Edison model 
was produced in the fall of 1888, Fig. 
7, whereby the phonograph is mounted 
to a foot-treadle stand resembling the 
old-fashioned sewing machine. As a 

(Continued on page 141) 
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< 
Fig. 7. Foot-powered treadle phono- 
graph and typewriter of the year 1888. 


> 
Fig. 8. The improved Edison “trea- 
dle phonograph” for office dictating. 


com 
Fig. 9. Model “Class M” Edison 
battery phono produced in 1889. 


Fig. 10. This novel phono- 
graph was operated by water 
pressure from the house faucet. 
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The oscilloscope. a 
sweep frequency 
generator, and a 
crystal diode probe 
are all the instru- 
ments required for 
signal tracing all 
circuits of a TV. 


The oscilloscope is very valuable for TV servicing 


if properly used. Here is a key to its application. 


extensive radio servicing will re- 

member the signal tracer and the 
technique of tracing a signal from the 
antenna through to the loudspeaker 
and so checking the performance of 
each stage. TV work rarely requires a 
complete signal tracing, but this same 
method is invaluable when a really dif- 
ficult job comes along. 

While in radio servicing, a good de- 
tector and audio amplifier were sufli- 
cient; for the TV signal tracing system, 
more complex equipment is needed. 
Most well equipped TV service shops 
have all the instruments necessary; a 
signal generator (preferably a sweep 
frequency generator), a crystal diode 
probe, a v.t.v.m., and a good oscillo- 
scope. The latter should have good sen- 
sitivity. With this equipment and a 
knowledge of the receiver stage func- 
tions almost any defect can be lo- 
cated. 


T extens of our readers who have done 


Typical Defects 


It is always helpful to localize a de- 
60 


fect to a particular receiver section 
and this is also true of the signal trac- 
ing method..For example, if the defect 
is found to be a loss of high voltage 
there is usually no need to consider 
any but the horizontal sweep section. 
Similarly, the presence of a_ stable 
raster on the picture tube excludes the 
horizontal and vertical sweep sections 
as trouble spots. Whenever possible, 
the defect should be localized by a few 
voltage checks and some logical rea- 
soning. 

The basic block diagram shown in 
Fig. 1 illustrates the major functions 
of the various sections. Note the ar- 
rows indicating how a defect in one 
section can affect the performance of 
another portion. The video amplifier, 
for example, can cause poor picture 
quality in conjunction with the i-f. sec- 
tion, but it can also cause poor syn- 
chronization together with the sync 
separator or any of the sweep sections. 
Hum in the audio section can be due 
to the power supply, the if. section, 
the video amplifier, or even the ver- 
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tical sweep section. The power supply 
can cause defects in any other section 
as indicated by the three arrows. 
Simple voltage measurements will usu- 
ally show up incorrect operating volt- 
ages. Where hum seems due to the 
power supply it appears also in the 
receiver section which passes this trou- 
ble on to the picture. 

From the preceding it appears that 
most troubles can be referred to at 
least a few receiver sections, which are 
subject to signal tracing first. There 
are, however, defects which are not 
limited to just a few sections and then 
an over-all signal tracing is indicated. 
Typical troubles of this type are slow 
fading in and out of the picture, and 
intermittent severe distortion of the 
entire picture. Such defects are hard 
to describe, but the service technician 
who has once encountered such a 
“pumping” or spastic condition is not 
likely to forget its appearance and the 
subsequent hard work needed to find 
the defective part. Rather than take 
“potshots” at the receiver by replacing 
first one part and then another, a sys- 
tematic signal tracing method is the 
answer. 


Power Supply 


Measuring voltages is routine, but 
often insufficient to show failures 
which are of the intermittent type. 
For this reason the power supply 
should be checked not only for correct 
voltages, but the scope should be con- 
nected to each “B+” bus in turn for 
a few minutes with the set operating 
on a station signal. This will show up 
any variations in voltage as well as 
excessive hum and modulation of the 
“B+” by vertical, horizontal, or video 
signals. Not only the output of the 
rectifiers, but also the “B+” points at 
the various filter and decoupling ca- 
pacitors should be monitored in this 
manner. 

A certain amount of 120 cps hum is 
inherent in every set and this will ap- 
pear on the scope as shown in Fig. 3A. 
The amplitude of this hum is very im- 
portant. Whenever it exceeds .5 volt 
peak-to-peak, poor filtering is indi- 
cated. If the oscilloscope does not con- 
tain a calibrating voltage, the 6.3 volts 
across the heater of a tube in the TV 
set can be used as reference, remem- 
bering that this appears as 18 volts 
peak-to-peak on the scope. 

When some other signal is visible, 
in addition to the 120 cps hum, try to 
bypass some of the electrolytics with a 
.1 wfd. paper capacitor. Occasionally, 
the output stage of the audio section is 
part of the “B+” voltage divider and 
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a defect in that circuit causes sound 
modulation of the “B+” voltage. 
Again, the oscilloscope picture will 
clearly show this defect and permit 
tracing it right to the defective com- 
ponent. 

The scope picture in Fig. 3B shows 
a typical instance where the vertical 
sweep signal rides through to some 
extent on the “B+”. In the receiver 
this causes an audible buzz as well as 
uneven shading of the picture. Such a 
buzz cannot be eliminated by alignment 
of the if. or sound discriminator, nor 
does the power supply filtering take 
care of it. The real culprit here was an 
open 10 ufd. capacitor connected in the 
“B+” return of the vertical output 
transformer. By signal tracing the hum 
on the “B+” line it became apparent 
that it was most pronounced on that 
part of the “B+” distribution system 
which goes directly to the vertical out- 
put circuit: 

It is difficult to illustrate the appear- 
ance of a “B+” “jumping” such as 
may be caused by intermittent break- 
down in some component. Fig. 3C was 
obtained by taking multiple exposures 
of the oscilloscope picture indicating 
this effect. Here, the ripple on the 
“B+” line was about 1 volt. At times, 
the jump in “B+” level is on the order 
of several volts. This defect resulted in 
a variation in brightness as well as 
size of the TV picture, and would oc- 
cur at about 1 second intervals during 
receiver warmup. After about 10 min- 
utes operation, the picture became 
steady and no defect was apparent. 

Signal tracing with the scope showed 
that “B+” points which had their own 
decoupling network were not affected 
by the “jumping.” Connecting the 
scope to the cathode of the horizontal 
output tube showed that the current 
through that tube varied greatly in 
step with the “jumping.” Next, the 
scope was connected to the screen grid 
of this tube. Here the “jumping” was 
extremely severe. , 

Removing the horizontal output tube 
from the chassis did not cure the varia- 
tions in the “B+” line, and at the 
screen grid terminal of this tube socket 
the scope picture “jumped” as violently 
as before. Disconnecting the .25 ufd. 
screen bypass capacitor cured the de- 
fect immediately. Although this ca- 
pacitor measured correctly on a ca- 
pacitor tester, the high screen voltage 
apparently caused internal arcing dur- 
ing warmup. Replacement with a new 
capacitor completed this repair job. 


Signal Circuits 


Many service technicians feel that 
the scope cannot be used to trouble- 
shoot the r.f. and i.f. sections. Actually, 
the oscilloscope is ideally suited for 
carefully checking each of these stages 
for gain, alignment, stability, and in- 
terference. A sweep frequency genera- 
tor and a crystal diode probe are need- 
ed as well as the scope. The generator 
is used to supply a signal strong 
enough for the crystal probe to detect, 
Since station signals may not have 
enough amplitude in the r.f. and first 
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Fig. 1. Block diagram of the various sections of a TV receiver showing the way in 
which a defect in one section can affect the operation of one or more other sections, 


if. stages to be visible on the scope. 
In most of the tests to be outlined the 
sweep generator is tuned to some un- 
used channel and connected to the an- 
tenna terminals. 

Signal tracing the r.f. and if. stages 
is indicated when either the picture or 
sound appear defective and no trouble 
has been found in the video or audio 
sections. In other words, in cases of 
poor picture resolution, smearing, 
weak picture, etc., the video amplifier 
is traced through first and then the 
r.f. and if. sections are checked. 

The first test will not require the 
sweep generator. A station signal is ob- 
served on the picture tube and at the 
same time the scope is connected to 
the output of the video detector. This 
may show hum or other variations 
such as interference (which would also 
appear on the TV picture tube). Try 
replacing i.f. tubes, the r.f. amplifier 
tube in the tuner, and finally the oscil- 
lator tube. Temporarily connect a filter 
capacitor across the a.g.c. bus, but be 
sure that the positive terminal of the 
electrolytic goes to ground and the 
negative terminal to the a.g.c. bias 
point. Another quick check involves 
shunting a .01 yufd. capacitor from 
each if. heater to ground to eliminate 
any regeneration in that circuit. 

Next, check on the over-all r.f.-i-f. 
frequency response. Fig. 2 is a typical 
response curve which, while not too 
bad, is also not quite correct. The peak 
near the sound i.f. gives extra gain to 
the high-frequency portions of the pic- 
ture and, in conjunction with excessive 


Fig. 2. Typical response curve of a 
TV i.f. strip. Note the peak on the 
right which can result in ringing. 


peaking in the video stages this might 
appear as ringing or a sharply defined 
ghost image. 

If the response curve appears par- 
ticularly good, this may be due to 
overloading of some i.f. stage. Reduce 
the amplitude of the sweep generator 
output until the scope presentation ap- 
pears almost submerged in noise. Then 
increase the sweep generator output 
gradually, observing the response 
curve and checking the a.g.c. bias with 
the v.t.v.m. If the receiver uses keyed 
a.g.c. the bias must be supplied by a 
battery. For about 3 volts of bias the 
response curve should be undistorted. 
When the bias voltage reaches 5 to 6 
volts, no overloading should appear. 


Fig. 3. (A) shows the trace on a scope for 120 cps hum: (B) shows a case of exces- 
sive “B+” ripple with superimposed vertical sweep signals; (C) shows “B-+-”’ jitter. 


Fig. 4. To check the gain of an i.f. 
stage and its frequency response with 
an oscilloscope, connect the sweep 
generator and scope probe as shown. 


Fig. 5. Typical response of a single 
if. stage of the type shown in Fig. 4. 


If the response curve appears to 
overload irrespective of bias, then one 
of the first if. stages or the r.f. ampli- 
fier and mixer are not getting proper 
bias on their control grids. A conclu- 
sive check of the a.g.c. efficiency can be 
made by comparing the bias voltage re- 
quired from the battery to avoid over- 
loading with that obtained on a sta- 
tion signal which shows the effects of 
overloading. When the set has an a.g.c. 
control, the setting of that potentiom- 
eter should be carefully checked to 
permit reception of the weakest signal 
and avoid overloading on the strongest 
signals. Regeneration, hum, or other 
defects due to the a.g.c. will also be 
localized by the substitution of battery 
bias and careful comparison with sta- 
tion signals. 

In sets where the if. gain appears 
questionable or intermittent and tubes 
have been replaced, a stage-by-stage 
test is indicated. First check the over- 


all frequency response. Then use a 
crystal diode probe and connect it to 
the output of the last if. stage and 
observe the scope pattern. Moving the 
probe to the grid of that if. stage 
should result in a lower amplitude and 
differently peaked scope trace. 

If one particular stage is suspected, 
connect the sweep generator to the 
grid of that stage, switching its selec- 
tor knob to the if. band. Fig. 4 shows 
where to connect the sweep generator 
to the grid of a typical if. stage and 
also how the crystal diode probe is 
connected across the load of the fol- 
lowing i.f. stage. To reduce the effect 
of the second stage, a 1000-ohm resis- 
tor, R, is temporarily connected across 
the tuned output circuit of that stage, 
as shown in Fig. 4. By this method, the 
response curve of only one stage is ob- 
served and gain measurements as well 
as a check of the tuned network is 
possible. 

A typical single stage response curve 
is shown in Fig. 5. The sharp dip in the 
curve is due to a tuned trap circuit 
similar to L; shown in Fig. 4. The low- 
er, secondary peak could be due to the 
output network (7;) across which the 
1000-ohm resistor is connected. At the 
extreme left, the marker frequency 
signal is just visible. 


Sweep Circuits 


Every active service technician is 
familiar with the adjustment of the 
“synchroguide” a.f.c. circuit by means 
of the scope. Similarly, the waveshapes 
encountered in the vertical sweep sec- 
tion are familiar because most circuit 
diagrams illustrate their correct form. 

There are variations in these wave- 
forms which indicate certain defects 
and are useful in troubleshooting. A 
good example is the two horizontal 
sweep signals shown in Figs. 6A and 
6B. The waveform in Fig. 6A is the 
normal one at the grid of the horizon- 
tal output tube of a TV receiver using 
a conventional ferrite core flyback cir- 
cuit. Fig. 6B shows the same waveform 
but with reduced amplitude and a 
little wiggle at the start of the saw- 
tooth. The picture may appear fairly 
normal on strong signals, but on weak- 
er stations there will be some vertical 
lines at the left of the screen. Chang- 
ing tubes may not clear up this defect 
and tracing the signal through to the 


Fig. 6. Horizontal waveforms at the input to horizontal output amplifier. (A) shows 
the correct waveform, (B) shows an attenuated sweep signal with incorrect shape. 


plate and cathode of the damping diode 
may reveal that the ringing is strong- 
est at the “hot” side of the deflection 
yoke. (In making these checks it is 
necessary to use a high-voltage probe 
with the scope since the pulse at the 
deflection yoke may go up to 5000 volts 
in some sets.) Usually, this type of de- 
fect is due to crosstalk, ringing, or poor 
damping in the deflection yoke. The 56 
upfd. (or thereabout) capacitor and 
any resistor in the yoke circuit should 
be replaced before the deflection yoke 
itself is replaced. 

Another use for the scope is to check 
the effect of the vertical sweep on the 
horizontal and vice versa. Horizontal 
hum due to either the power supply or 
the vertical sweep can be simply de- 
tected by setting the scope for about 
30 cps and checking the various points 
in the horizontal a.f.c. and sweep cir- 
cuits for the presence of 60 cps signals. 

Poor interlace of the vertical lines is 
often due to loss of the correct vertical 
pulse. This can be checked by con- 
necting the scope to the vertical in- 
tegrating network and observing two 
successive synchronizing pulses. They 
should differ slightly in spacing. Often 
this is not apparent because the ver- 
tical sweep signal rides through and 
obliterates the serrated timing pulses 
which make up the vertical sync pulse. 
Occasionally, radiation from the hori- 
zontal flyback supply or an open ca- 
pacitor in the integrating network 
causes the horizontal signals to oblit- 
erate the serrated pulses and produce 
poor interlace. All these troublesome 
service jobs are best handled by using 
the scope for signal tracing. 

The synchronizing pulses, video sig- 
nal, and blanking pulses can all be 
traced with the scope, and most circuit 
diagrams show the correct waveshapes. 
“Jitter” or other forms of instability 
in the video section can easily be spot- 
ted with the scope by using the 60 or 
30 cps sweep setting. To observe over- 
loading or clipping of the video signal, 
the scope should be set for about 15 ke. 
to show the waveform corresponding 
to a single line. Noise interference and 
any noise clipping action, as well as 
the operation of the d.c. restorer cir- 
cuit may also be observed in this man- 
ner. 

In the audio section, to trace dis- 
tortion, a sine wave or pulse from a 
signal generator is injected at the in- 
put and traced with a scope through to 
the audio output transformer second- 
ary. Feedback, microphonics, and hum 
can be traced with the scope and lo- 
calized by removing tubes and discon- 
necting parts until the defective one is 
identified. 

The oscilloscope permits us to “look 
inside” the circuitry and follow each 
signal through every component and 
tube. Whether a sweep or video signal 
is traced through the receiver, the 
changes it undergoes become apparent 
on the scope. Thorough troubleshooting 
of a TV set for hidden defects is usual- 
ly unnecessary, but wh:n a difficult 
service job is encountered, the signal 
tracing method is invaluable. —30—- 
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Tubeless Scope Calibrator 


WO dollars and seventy-five cents 

will buy all the parts to build 

the oscilloscope voltage calibrator 
shown in Fig. 1. The calibrator can be 
added to kit-built or other scopes that 
do not feature some sort of built-in 
calibration source. 

The unit described in this article 
furnishes a clipped sine wave of ac- 
curate peak-to-peak amplitude. This 
clipped sine wave, when fed into the 
oscilloscope, provides a means for cali- 
brating the grid on the face of the 
scope. 

Since the calibrator uses no vacuum 
tubes, essentially no extra power drain 
is placed on the scope. There is enough 
extra room inside almost any scope 
housing for the calibrator which meas- 
ures only 1% x 1% x 1% inches. 

Mercury cells establish the clipping 
level of two germanium diodes biased 
in their reverse directions, see Fig. 2. 
A six-volt r.m.s. signal from the heater 
winding on the scope power trans- 
former is fed through R; to the diodes. 
The two diodes can not conduct until 
the a.c. signal exceeds the backward 
bias from the mercury cells. When the 
a.c. signal from the heater winding 
reaches the bias level of the diodes, the 
diodes begin to conduct and clamp the 
output voltage to this level. 

The mercury cell, unlike ordinary 
dry cells, maintains a constant poten- 
tial, varying only a few millivolts, over 
a wide range of age and temperature 
conditions. As a voltage reference, the 
mercury cell is infinitely superior to 
the gaseous regulator tube—such as 
the 0A2, for example—ordinarily used 
in calibrators. 

Germanium diodes make the low- 
working-voltage calibrator circuit pos- 
sible. Vacuum tube diodes, because 
they produce an e.m.f. of their own 
(contact potential), are not suitable 
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Fig. 1. Top and bottom views of the 
calibrator showing the parts layout. 


This accurate, tubeless calibrator is simple to build, 


and enables you to use your scope to measure voltage. 


for this circuit. This contact potential 
reaches a volt in high impedance cir- 
cuits and its value is very unstable. 
Calibrator circuits using vacuum tubes 
must operate at a hundred volts or 
more. This way the contact potential 
is reduced to a very small percentage 
of the total signal. Fortunately, ger- 
manium diodes do not display these 
particular deleterious effects. This per- 
mits the design of low voltage circuits. 
Basically, the calibrator circuit of 
Fig. 2 is very accurate. The diodes 
introduce the greatest error in the 
peak-to-peak output, since the diodes 
are not perfect rectifiers, nor perfectly 
uniform in characteristics. Lest the 
magnitude of this error be misunder- 
stood, it can be kept within .1 volt. 
The e.m.f. of the mercury cell is 1.345 
volts. So, the clipper peak-to-peak out- 
put is twice this value or 2.7 volts. A 
divider, R; and R., attenuates the 
clipped wave to one volt peak-to-peak 
at point “B.” The ratio of these resis- 
tors should be R; : R2= 1 : 1.7. The 
values in the parts list are not exactly 
in this ratio because the closest com- 
mercial five per-cent resistor values 


were used in construction. If one per- 
cent resistors are chosen, for greater 
accuracy, they should follow this ratio. 


Construction 


A small piece of plastic, one-quarter 
inch thick, is the chassis for the cali- 
brator. An angle bracket grounds and 
mounts the unit to the scope chassis 
or front panel. Two terminal strips act 
as clamps for the mercury cells. The 
terminal strips are spaced slightly 
closer than the length of the mercury 
cells, providing a friction fit. The out- 
side case of the mercury cell is positive 
and the center button is negative. Two 
small dots of red lacquer on the plastic 
indicate which way the mercury cells 
should be mounted. 

The CK705 is.a general purpose 
diode very similar to and replaceable 
with the 1N34. The CK705 is smaller 
than the 1N34 and hermetically sealed. 
Also, its leads do not conduct heat into 
the diode as fast as some other types. 
But, it is still advisable when soldering 
these into the circuit to carry away 
excess heat by grasping the diode lead 

(Continued on page 110) 


Fig. 2. Schematic diagram and parts 
list for the complete scope calibra- 
tor. The output at point “A” is 2.7 
volts: at point “B”, it is 1 volt. 


R:—100,000 ohm, 2 ». res. 

Re—200,000 ohm, 1/2 w. res. +5% (see text) 
Rs—120,000 ohm, 2 w. res. +5% (see text) 
B:, Be—Mercury cell (Maliory RM4010) 


CR1, CRe—Germanium diode (Raytheon CK705 or equiv.) 
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A TRANSISTORIZED 


PULSE 
GENERATOR 


By E. G. LOUIS 


generator. 


Build this pocket-sized test instrument which is 


useful in a wide variety of lab and service tasks. 


S NEW laboratory techniques are 
A worked out and new circuits de- 

veloped, the need for specialized 
test equipment rapidly changes so that 
“special” equipment often becomes 
“standard.” For example, pulse gen- 
erators, once found only in the larger 
laboratories, are gradually coming to 
be considered as “standard” pieces of 
test equipment for all labs. In some 
cases, pulse generators are used as 
much as oscilloscopes and v.t.v.m.’s, 
“standard” equipment items of long 
standing. 

Most pulse generators are character- 
ized by their large physical size and 
their voracious appetite for electrical 
power. 

Not so the instrument shown in Fig. 
1. Although delivering either positive- 
or negative-going pulses over a wide 
frequency range (100 to 6000 pulses- 
per-second .. . other ranges are easily 
obtained), and with good output ampli- 
tude (12-15 volts peak across a 10,000 
ohm load), the over-all case size is 
only 3”x4”x5” and the power require- 
ments are so small that it is practical 
to power it with a self-contained hear- 
ing-aid type battery! 

In addition to its small size and low 
power requirements, the instrument 
shown has many other advantages. 
Highly efficient, it doesn’t generate 
large quantities of surplus heat to in- 
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crease the discomfort in a crowded lab 
or work shop. Light in weight and 
quite rugged, the instrument is ideally 
suited for portable and field work. It 
may, literally, be “slipped in an over- 
coat pocket.” 

The instrument shown also has the 
advantage of requiring neither “warm- 
up” time nor “stand-by” power. It is 
ready to use as soon as the power 
switch is thrown “on.” 

All these features have been made 
possible by designing the unit around 
the highly efficient Raytheon type CK- 
722 (p-n-p) junction transistors. 

Standard, commercially available 
components are used throughout and 
the circuit is sufficiently simple so that 
the average technician should have lit- 
tle or no difficulty in building a similar 
or duplicate unit in one or two days. 


Circuit Description 


Basically, this transistorized pulse 
generator consists of one transistor 
connected as a blocking oscillator fol- 
lowed by a second transistor serving 
both as a clipper and as a buffer-ampli- 
fier. 

Referring to the schematic diagram 
of Fig. 2, the first CK722 transistor is 
connected in a grounded emitter block- 
ing oscillator circuit, with transformer 
T. providing the necessary energy feed- 
back to start and sustain oscillation. 


Fig. 1. Two views of the author’s home-built pulse 
It is built into a 3”x4”"x5” case 
and is powered by one hearing-aid type battery. 


A stepdown turns ratio is provided 
to match the high collector circuit im- 
pedance to the low input impedance of 
the base-emitter circuit. 

In operation, the “blocking” action 
occurs through the rapid charge of C; 
through the base-emitter circuit of the 
transistor and the secondary of T:, and 
the gradual discharge of this capacitor 
through R: and R:. The blocking rate 
is determined essentially by the RC 
time constant of the circuit made up of 
Ci, Ri, and Rz. 

By making R, adjustable, the circuit 
time constant and, hence, the blocking 
rate, can be changed. R: thus serves as 
the “Pulse Rate” control. 

R: is provided to limit the maximum 
blocking frequency and to protect the 
transistor from overload. 

A signal is obtained from the block- 
ing oscillator stage by means of a tap 
on T; and is applied, through coupling 
capacitor C2, to the base of the second 
transistor, which serves to shape and 
amplify it. 

A s.p.d.t. toggle switeh (S:) is pro- 
vided to change the bias current of the 
second CK722 stage, and thus its mode 
of operation. When this switch is 
“open,” the stage operates with “zero 
bias,” since the base resistor,.R,, is re- 
turned directly to the emitter of the 
transistor. 

Under these conditions, the stage acts 
to limit or “clip” the positive-going and 
to amplify and shape the negative-go- 
ing portions of the applied signal. The 
amplified signal appears across load 
resistor Rs, but with positive polarity, 
due to the phase reversal of the stage. 

By using a potentiometer for R:;, this 
resistor serves not only as the load re- 
sistor for the output clipper-amplifier, 
but also as the “Output” level control. 
The output signal is obtained through 
blocking capacitor Cs, with its ampli- 
tude dependent on the setting of Rs. 

When §: is thrown to its “closed” 
position, Rs is connected between the 
base of the transistor and the negative 
side of the power source, thus permit- 
ting a heavy base “bias” current to 
flow. This radical shift in “bias,” in 
turn, modifies the operating character- 
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istics of the stage so that the negative- 
going portions of the applied signal are 
clipped and the positive-going portions 
are shaped and amplified. 

This results in pulses of negative 
polarity appearing across load resistor 
R;. 8S: thus serves as the pulse “Po- 
larity” switch. 

Power is supplied by a hearing-aid 
type battery, B:, controlled by a s.p.s.t. 
toggle switch, S:, serving as_ the 
“Power” switch. Capacitor C, is pro- 
vided to insure a low impedance across 
the power source. 

Output Signai Waveforms: The 
waveform of the output pulses ob- 
tained from the author’s model are 
given in Fig. 3. The signals obtained 
from another unit should appear simi- 
lar to these, but may not be exact dup- 
licates. 

A low-frequency (approximately 200 
pulses-per-second) positive-going pulse 
is shown in Fig. 3A, and a high fre- 
quency (about 6000 pulses-per-second) 
positive-going pulse in Fig. 3B. P 

As can be readily observed by com- 
paring these two illustrations, the 
pulse-width remains relatively con- 
stant (it appears narrower in Fig. 3A 
because of the lower repetition rate). 
The pulse width depends primarily on 
the characteristics of the transformer 
(T;) in the blocking oscillator stage. 

When the “Polarity” switch, S8,, is 
thrown so that negative-going output 
pulses are obtained, the shaping action 
of the output CK722 stage is not quite 
as good, so that the negative-going 
pulses are not quite as sharp as the 
positive-going pulses. Nonetheless, they 
are quite satisfactory for most prac- 
tical work. 

Typical high-frequency negative-go- 
ing pulses (about 6000 pulses-per-sec- 
ond) are illustrated in Fig. 3C. 

The maximum amplitude of the out- 
put pulses is approximately equal to 
the voltage of the power supply bat- 
tery (B:) because the output CK722 
stage is driven over such extremely 
wide limits. On one peak the collector 
current is reduced to virtually zero, 
while on the other peak, the collector 
current reaches the maximum possible 
with the supply voltage and load re- 
sistor (R;) used. 


Construction Hints 


The exterior and interior views 
(see Fig. 1) of the author’s model 
are sufficient to indicate the general 
layout and parts placement. This lay- 
out need not be followed exactly, how- 
ever, although standard, good wiring 
practice should be used. 
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Rr—2 megohm carbon pot (“Pulse Rate” Con- 
trol) 

R:—27,000 ohm, Yr wm. res. 

Rs—6800 ohm, 2 w. res. (see text) 

Ri—18,000. ohm, 1/2 w. res. 

Rs—10,006 ohm carbon pot (“Output Con- 
trol) 

Cr—.1 yufd., 200 v. capacitor 

Cr—.05 pufd., 200 v. capacitor 


Cs—.5 pufd., 200 v. capacitor 

Ci—100 ufd., 25 v. elec. capacitor 

S:—S.p.d.t. toggle switch (“Polarity” Control) 

S2—S.p.s.t. toggle switch (“Power”’ Control) 

B:—15-volt hearing-aid battery (Burgess U10) 

T1—Universal audio output transformer (Stan- 
cor #A-3856 or equiv., see text) 

V1, Vi—“p-n-p” junction transistor (Raytheon 
CK722) 


Fig. 2. Complete schematic of- pulse generator. It uses standard junction transistors. 


Although the model was assembled 
in a standard 3”x4”x5” metal box, 
either a larger or smaller case may be 
used. If a smaller case is employed, 
the wiring will require somewhat 
greater care. 

All controls and switches in the 
model were labeled using commercially 
available black decals protected, after 
application, by three coats of clear 
plastic. The plastic coating is easily 
applied with a standard “spray can.” 

The battery is held in place by a 
small “Z” bracket, with its connections 
made simply by soldering leads to its 
brass end terminals. A certain amount 
of care must be exercised when doing 
this to avoid overheating and shorten- 
ing the life of the battery. 

Scotch electrical tape was used to 
insulate the exposed battery terminals 
after the connecting leads were sol- 
dered in place. 

Another builder might prefer to de- 
vise and construct a small “clip” or 
“socket” for the battery, so that it 
would not be necessary to use a solder- 
ing iron to remove or replace the unit. 

As is readily observed in Fig. 1, the 
author installed the transistors in the 
model by simply soldering them in 
place. Should the prospective builder 
decide to follow a similar course, he 
should exercise special care to avoid 
accidentally overheating and damag- 
ing these components. 

Transistors are especially sensitive 


to heat damage. Where they are to be 
soldered in place, the leads should not 
be cut too short, and the actual sol- 
dering should be done as quickly as 
possible, using a well-tinned and quite 
hot iron. 

An alternative is to provide sockets 
for the transistors. Commercially 
available 5-pin subminiature tube sock- 
ets may be used for the CK722. Only 
three of the pins are required. 

The primary connections of trans- 
former 7; are identified by color coded 
leads, while the secondary connections 
are identified by numbered terminals. 
The proper connections for the Stancor 
transformer used by the author are in- 
dicated in Fig. 2. 

Parts Substitutions: A number of 
parts substitutions is permissible in or- 
der to change the operating character- 
istics of the transistorized pulse gen- 
erator. We will discuss these later 
under “Circuit Modifications.” However, 
in addition to these component changes, 
a number of other parts may be 
changed without modifying the basic 
circuit. 

As mentioned earlier, either a larger 
or a slightly smaller case may be used 
without difficulty. In some instances, 
the builder may wish to wire the pulse 
generator into an existing piece of 
equipment. 

Slide or rotary switches may be sub- 
stituted for the toggle switches used as 

(Continued on page 124) 


Fig. 3. Waveform of output pulses obtained from the author's model. (A) Low-frequency (200 pps) positive-going 
pulse, (B) high-frequency (6000 pps) positive-going pulse, and (C) high-frequency, negative-going pulse (6000 pps). 
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Part 5. Equalizing circuits play an important role in 


providing high signal-to-noise ratio and low distortion. 


cussed the various elements of a 

tape recorder, record and playback 
losses, and the effects of bias current. 
We will now take up the all-important 
problem of equalization. 

The record-playback response of a 
combination head or of a pair of heads, 
as illustrated in Fig. 1, may be equal- 
ized for essentially flat reproduction 
over most or all of the audio range 
by reiatively simple circuits in the 
record and playback preamplifiers. But 
these circuits can take many forms 
with respect to location and frequency 
characteristics. In order to achieve a 
high signal-to-noise ratio and low dis- 
tortion, which are just as important as 
wide frequency range, equalizing cir- 
cuits must be determined with care, 
for there are many factors to be con- 
sidered. 

To make clear the factors and prob- 
lems involved in equalization, this and 
the final article deal with: 

1. Conflict among performance re- 
quirements 

2. Optimum location of equalization 
circuits 

3. Basic pattern of equalization 

4. Example of equalization in an ac- 
tual recorder 

5. Maximum permissible record boost 

6. Optimum recorded induction 

7. The need for standard equaliza- 
tion 

1. Conflict Among Performance Re- 
quirements: The requirements of wide 
frequency response, low distortion, and 
high signal-to-noise ratio are in con- 
flict with each other, so that each can 
be obtained only at the expense of the 
others. Therefore the design of a tape 
recorder represents a balance among 
the three rather than a maximization 
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[eves far in this series, we have dis- 


of any one. The nature of the conflict 
can be illustrated as follows. 

Assume it is desired to extend treble 
response. One way is to reduce bias 
current. But this results in greater 
distortion, unless the maximum per- 
missible recording level, as indicated 
by the vu meter or tuning eye, is re- 
duced, which means, in turn, a lower 
signal-to-noise ratio. 

Assume it is desired to reduce dis- 
tortion. This can be done by increas- 
ing bias current, but only at the cost 
of attenuated treble response. Or lower 
distortion can be had by reducing maxi- 
mum_ permissible recording level, 
which means a lower signal-to-noise 
ratio. 

Assume it is desired to increase the 
signal-to-noise ratio. Maximum per- 
missible recording level can be raised, 
but this entails more distortion. To 
avoid increased distortion, bias current 
can be increased, but this impairs 
treble response. 

The higher the tape speed, the more 
satisfactory and simple is the resolu- 
tion of the conflict among performance 
requirements. As previously indicated, 
treble losses are largely related to 
wavelength, diminishing as wave- 
length increases. Higher tape speed 
means longer wavelength for any given 
frequency, so that treble losses become 
smaller. Therefore it is possible to 
use greater values of bias current at 
high speed, resulting in less distor- 
tion and/or permitting a higher level 
of signal to be recorded. Also, the fre- 
quency range can be expanded, if de- 
sired, because less treble equalization 
is needed. 

2. Location of Equalization Circuits: 
Whether equalization circuits are 
placed in the record preamplifier or in 
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the playback preamplifier makes a 
substantial difference with respect to 
signal-to-noise ratio and distortion. Cir- 
cuit location is governed by the fol- 
lowing general considerations. 

A. Bass Boost: At a speed of 7.5 ips, 
roughly 30 db of bass boost is required, 
as indicated in Fig. 1. 

Putting this much bass in the record 
preamplifier, considering the amount 
of audio energy present at low fre- 
quencies, would produce a tape with 
tremendous distortion, unless the sig- 
nal level is reduced to a point at 
which the signal-to-noise ratio be- 
comes unacceptably low. Therefore 
bass equalization must take place 
primarily in the playback preamplifier. 

However, there is a drawback to this 
principle, its severity depending upon 
the quality of protection against hum 
afforded by the tape recorder. In play- 
back, hum pickup by the playback 
head and hum in the first stage of the 
preamplifier can be a serious limita- 
tion on the signal-to-noise ratio. Con- 
sequently in some recorders (along 
the lines of the NARTB standard for 
15 ips recorders, discussed later) the 
bass boost characteristic levels out at 
the very low end instead of continuing 
upward at the rate of 6 db-per-octave 
throughout the bass range. Corre- 
spondingly, if it is desired to maintain 
flat response all the way down, these 
machines provide a slight amount of 
bass boost in the record preamplifier. 
Such bass boost in record does not raise 
a serious threat of distortion because, as 
studies of the distribution of music and 
speech energy have shown, peak ener- 
gies at the very low bass end are in 
most cases appreciably less than peak 
energies around 400 cps, where they 
reach a maximum. 

B. Treble Boost: Treble boost should 
take place primarily in the record pre- 
amplifier because in playback it em- 
phasizes tape hiss and noise in the 
first playback stage. Inasmuch as 
peak audio energies in the treble 
range are substantially lower than 
peak energies around 400 cps, con- 
siderable boost is permissible in rec- 
ord. Also, for a given percentage of 
distortion, the amount of record cur- 
rent that can be applied to the record 
head rises somewhat with frequency. 
However, as_ previously discussed, 
treble losses in record are of large 
magnitude, and there is consequently 
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a limit to the extent to which these 
losses can be compensated by treble 
boost in the record preamplifier. This 
limit occurs when treble boost begins 
to overload the tape and cause marked 
distortion. 

3. Basic Pattern of Equalization: 
Fig. 3 shows, in generalized form, 
how equalization is achieved in a tape 
recorder. 

Line AB represents the range over 
which essentially flat response is 
achieved. F; is the lowest frequency 
in this range, F's; is the highest fre- 
quency, and F; is the “turnover” fre- 
quency, namely the point at which the 
6 db-per-octave bass boost curve has 
attained a rise of 3 db. 

Line CD represents the ideal re- 
sponse of a playback head, either one 
without any losses or else with such 
losses compensated in the playback 
preamplifier. This response assumes 
that magnetic induction on the tape is 
the same at all frequencies. 

Line CD may be viewed as either 
bass droop or treble rise, depending 
where turnover point F. occurs. In 
other words, the constant velocity 
characteristic of the playback head 
may be used to supply part of the 
needed treble boost. In the case ‘of 
recorders operating at 30 ips, this is 
often unnecessary. But for virtually 
all recorders operating at lower speeds, 
the constant velocity characteristic, 
CD, is used to supply a portion of the 
needed treble boost. 

Curve AE defines the optimum in- 
duction that can be recorded on the 
tape without exceeding a_ specified 
amount of harmonic distortion, usually 
1 or 2 per-cent in high grade record- 
ers. Determination of optimum induc- 
tion will be discussed next month. As 
the result of the record characteristic 
AE and the playback characteristic 
CD, the playback response without 
playback equalization is CB 


Fig. 2. Characteristics of a 15 ips recorder with NARTB 
equalization and flat from 30 to 15,000 cycles/second. 
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In order to compensate curve CB so 
as to achieve flat response, the comple- 
mentary curve FB is required. In other 
words, FB is the required playback 
boost. 

Since FB is determined by CB, and 
since CB in turn is determined by AE, 
it can be seen that curve FB is deter- 
mined by curve AH. Thus the equaliza- 
tion of a tape recorder can be stated 
either in terms of the recorded mag- 
netic induction or in terms of the play- 
back bass boost characteristic. The 
latter is used to define ‘the NARTB 
equalization standard, as discussed in 
the following section. 

In sum, above the turnover point F:, 
the playback head supplies the portion 
of treble boost which, for reasons given 
elsewhere, cannot be provided in the 
record preamplifier. The playback pre- 
amplifier supplies the bass boost which 
is needed below F: because of the play- 
back head’s constant velocity charac- 
teristic. 

4. Example of Equalization in an Ac- 
tual Recorder: The basic pattern of 
equalization shown in Fig. 3 is of help 
in clarifying the curves in Fig. 2, 
which describe the characteristics of 
a 15 ips tape recorder employing 
NARTB equalization. 

First it is necessary to briefly de- 
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scribe the NARTB standard, which 
applies to 15 ips recorders as far as 
equalization and frequency range are 
concerned. It provides a specific bass 
boost curve for the playback preampli- 
fier, indicates that losses in the play- 
back head due to gap length or other 
factors should be compensated in the 
playback preamplifier, and then re- 
quires that the record preamplifier be 
equalized for flat response. As ex- 
plained in the preceding section, the 
specification of a bass boost curve, in 
effect, defines how recorded induction 
should vary with frequency (see curves 
FB and AE of Fig. 3). 

The NARTB bass boost characteris- 
tic is as follows. Using RC circuits, 
the playback preamplifier should de- 
velop a curve that has a first turn- 
over point (3 db rise) at 3180 cps, con- 
tinues to rise at a rate approaching 6 
db-per-octave as frequency declines, 
and levels off at very low frequencies 
so that at 50 cps (second turnover 
point) bass boost is 3 db below the 
maximum amount achieved. The 
NARTB playback characteristic ap- 
pears as Curve 4 in Fig. 2. This curve, 
as mentioned previously, applies to 15 
ips recording. 

Curve 1 in Fig. 2 shows the record 

(Continued on page 140) 


Fig. 3. The basic pattern of equalization for a tape recorder. This graph 
should be used in conjunction with the characteristic curves of Fig. 2. 
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A Transistor R.F. Frequency 


Details on a fairly sensitive unit in which one 


transistor is both the detector and amplifier. 


ROBABLY one of the most popular 
P ricce of test equipment found in 

the ham shack is the absorption 
wavemeter or frequency meter. These 
are generally of two types: the “sim- 
ple” type consisting of little more than 
a tuned circuit and a small flashlight 
bulb, and the “deluxe” type, incor- 
porating a tapped coil, a crystal diode, 
and a reasonably sensitive meter, to- 
gether with provision for plugging in 
a pair of earphones for monitoring pur- 
poses. 

Of the two types, the first is ade- 
quate for many tests around the trans- 
mitter and in reasonably close proxim- 
ity to the various tank coils. However, 
it lacks the sensitivity needed for many 
types of measurements. 

The second type, while considerably 
more sensitive, also has disadvantages, 
in most cases the sensitivity is con- 
trolled only by positioning the instru- 
ment with respect to the transmitter 
coils. When used around a reasonably 
powerful transmitter, needless “bang- 
ing” of the meter pointer may result. 
In addition, the meter sensitivity is 
likely to drop appreciably when phones 
are plugged into the monitor jack. 

Many of these disadvantages have 
bcen overcome in the frequency meter 
illustrated in Fig. 1. This unit has good 
sensitivity, but its sensitivity is easily 
adjusted to meet the specific measur- 
ing problem encountered. And, quite 
important, the meter sensitivity does 
not change when a pair of earphones 
is plugged into the phones jack for 
monitoring. 

This last feature has been made pos- 
sible by using a Raytheon junction 
transistor as a combination r.f. detec- 
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Fig. 1. Front and rear views 
_of the home-built frequency 
meter which uses one tran- 
sistor and is powered by 
a 1%-volt penlight cell. 


tor and d.c. amplifier. The use of the 
transistor has also made possible in- 
creased sensitivity. 

Yet with all these features, the re- 
sulting instrument is still light in 
weight, simple in construction, and 
compact in size. In fact, the size of 
the case is determined primarily by the 
control panel requirements rather than 
by the internal space requirements of 
the circuit used. 


Circuit Description 


The complete schematic diagram of 
the transistorized r.f. frequency meter 
is given in Fig. 2. Referring to this 
diagram, the “heart” of the instru- 
ment is a tuned circuit made up of a 
tapped plug-in inductance coil, L:, and 
tuning capacitor C:. 

C: is a coupling capacitor to the jack 
for an external “whip” antenna. C; is 
the coupling capacitor to the transis- 
tor detector-amplifier circuit. Capaci- 
tors C, and C; serve as r.f. bypasses, 
while C. serves as an audio bypass, by- 
passing the audio component of the 
detected and amplified signal around 
the meter circuit to ground (or to the 
earphones, when plugged in). 

Resistor R,: is the “base return” re- 
sistor for the transistor. R2, a poten- 
tiometer, is shunted across the meter 
M, and serves as the “meter sensitiv- 
ity” control. The last resistor used in 
the circuit, Rs, serves as a current 
limiting resistor, to prevent damaging 
overload of the meter and transistor. 

Power is supplied by a penlight cell, 
B:, controlled by toggle switch S8:. 

In operation, r.f. energy is picked up 
either through inductive coupling to Li 
or through the antenna (coupled to the 


coil by C:). A comparatively large cir- 
culating current is set up in the “tank” 
circuit made up of L:; and C: by adjust- 
ing this circuit to resonance at the 
frequency of the picked up signal. 

Part of this r.f. energy is coupled 
through C; to the base-emitter circuit 
of the Raytheon CK722 junction tran- 
sistor. Rectification occurs here due to 
the diode action of the base and emit- 
ter, setting up a small d.c. base cur- 
rent. If there is any modulation pres- 
ent on the rf. signal, the transistor 
base current will contain an a.c. com- 
ponent proportional to this modulation. 

The flow of the base current permits 
a corresponding ftow of collector cur- 
rent, although of much greater ampli- 
tude. This flow of current takes place 
over the path including S: (now 
closed), J: (and through the phones, if 
inserted in this jack), Rs, R:, and the 
meter (connected in parallel), the col- 
lector-emitter circuit of the transistor, 
and the voltage source B,. 

Again, if modulation is present on 
the picked up r.f. signal, this current 
will also contain an a.c. component 
proportional to this modulation. The 
a.c. component is bypassed around Rs, 
R., and M; by means of C.. 

Meter sensitivity is adjusted by 
means of the shunt rheostat R: As 
this resistance is reduced in value, 
more of the collector current is by- 
passed around the meter and the meter 
sensitivity is reduced. As R: is increased 
in value, less of the collector current 
flows over this path and more flows 
through the meter, giving increased 
sensitivity as far as the meter read- 
ing is concerned. 

Since the impedance of the collector 
current path is small compared to the 
internal impedance between the collec- 
tor and emitter of the transistor, mod- 
erate increases in the external imped- 
ance have little or no effect on the 
amount of collector current flow. 
Therefore, inserting earphones into 
jack J; has virtually no effect on the 
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meter reading or on circuit sensitivity, 
even though as much as 2000 ohms is 
added to the circuit impedance. 

Both the antenna connection and the 
transistor “take-off”? point are tapped 
down on coil L; to avoid reducing the 
“Q” of the tuned circuit and to mini- 
mize changes in tuning when the whip 
antenna is inserted in its jack. The 
transistor “take-off” point is tapped 
farther down on the coil than the an- 
tenna because of the low input im- 
pedance of the transistor. If this tap 
is made too far towards the “hot” end 
of the coil, circuit “Q” and sensitivity 
are reduced. 

Since the maximum current drain 
from the penlight cell seldom exceeds 
one milliampere, battery life is virtu- 
ally equal to the normal “shelf life” 
of the cell. 


Construction Hints 


Construction of the frequency meter 
shown is reasonably straightforward 
and no particular difficulties should 
be experienced by the skilled techni- 
cian. However, it is essential that good 
wiring technique be followed. 

Although leads in the collector-emit- 
ter circuit of the transistor may be 
made just about as long as desired, 
lead lengths in the r.f. circuit proper 
should be kept short and direct. In 
order to keep the lead to the transis- 
tor base short, the author mounted 
the transistor on a terminal strip right 
next to the coil socket. Refer to the 
interior view given in Fig. 1. 

The transistor itself may be either 
wired directly into the circuit by means 
of its leads, or else a special transistor 
socket may be provided (use a stand- 
ard 5-pin subminiature tube socket). If 
the transistor leads are soldered direct- 
ly into the circuit, take special pains 
that these leads are not overheated 
during the wiring procedure. If pos- 
sible, do not cut these leads shorter 
than one inch. 

The layout and parts arrangement 
used by the author are apparent from 
the interior view given in Fig. I, but 
this layout need not be followed exact- 
ly. Considerable modification of the 
circuit arrangement is possible at the 
discretion of the individual builder. For 
example, if it is desired to wire the 
assembly in a smaller case, the large 
vernier dial used by the author could 
be omitted and a smaller dial plate 
and knob used in its place. A smaller 
meter might be employed. 

For the maximum in compactness, 
while still retaining the basic operating 
features and controls of the model, the 
power switch, S:, could be combined 
with the “meter sensitivity” control Rs, 
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and both this control and the phone 
jack mounted on the side of the case 
(rather than on the front panel). All 


‘ of these steps, taken together, would 


permit assembling the basic circuit 
into a much smaller case size. 

A large cable clamp was used to hold 
the penlight cell in place in the model, 
but any one of several alternative 
methods could be followed by the build- 
er. A large fuse clip, for example, 
could well be used to hold the bat- 
tery in place. 


Parts Substitutions 


Virtually none of the parts used in 
constructing the frequency meter is 
critical and the prospective builder can 
exercise a wide choice in building his 
own unit. Let us discuss the individual 
parts in order. 

Coupling capacitor C: is not at all 
critical and any value from 100 uzfd. to 
.01 ufd. should work well here. 

The coil, L:, and tuning capacitor C., 
are somewhat critical in that the 
choice of these components should per- 
mit the user to cover the desired range 
of frequencies. Where more extensive 
frequency coverage is desired, a num- 
ber of plug-in coils may be provided. 
(We will discuss the coil a little later.) 

Coupling capacitor C; is not critical 
and good results can be obtained with 
almost any value from 50 upzfd. to 250 
uufd. Either a mica or ceramic capaci- 
tor may be used here. 

Capacitors C, and Cs are also not 
critical and values from .001 #fd. to .05 
ufd. may be used here. Paper, mica, or 
ceramic types are all suitable. 

Audio bypass capacitor Cs may have 
any value from 0.1 ufd. up.. Although 
the author used a “metallized” paper 
type, molded capacitors or conven- 
tional waxed tubulars might well be 
used here. 

The resistors required are non-criti- 
cal. Ri may have any value from 6800 
ohms to 18,000 ohms, although 10,000 
to 12,000 ohms seems to be “optimum.” 
R. may have a total resistance of from 
1500 ohms to 10,000 ohms, and any 
taper may be used. Rs may have any 
value from 470 ohms to 2200 ohms. 

Even the battery voltage is not criti- 
cal, and either a 1.2-volt mercury cell, 
a 1.5-volt penlight cell (or fiashlight 
battery), a 3-volt dry cell (such as the 
Burgess type 422), or a 6-volt dry cell 
might be employed (such as the RCA 
type VS068 “A” battery). 

Other meters may be substituted for 
the 0-200 microammeter used by the 
author. The only difference in opera- 


Fig. 2. Schematic of r.f. frequency meter. 


tion will be a change in the over-all 
sensitivity of the instrument. An 0-50 
or 0-100 microammeter will permit in- 
creased sensitivity, while an 0-500 mi- 
croammeter or 0-1 milliammeter will 
give a unit with less sensitivity. 


Coil Winding Data 


The coil is wound using standard de- 
sign procedure as described in the 
“Radio Amateur’s Handbook” or in 
other standard reference sources. 
Choose a coil form and wire size suit- 
able for the frequency range to be cov- 
ered and for the tuning capacitor used. 

The exact positions of the two taps 
are not too critical. However, the tap 
for the transistor (to which coupling 
capacitor C; is connected) should not 
be more than one-fifth the total num- 
ber of turns from the “cold” end of the 
coil. Actually, a little less than this is 
preferred. For example, if a total of 
100 turns is used, the lower tap should 
not be more than 20 turns from the 
grounded end of the coil, and 12 to 15 
turns would be preferred. 

The antenna tap (to which C; is con- 
nected) may be from one-quarter to 
one-third the total number of turns, 
although the higher the tap is made 
on the coil, the greater the de-tuning 
effect when the “whip” antenna is 
used. However, as the antenna tap is 
moved “up” on the coil, the pick-up 
sensitivity of the “whip” is improved. 
For maximum pick-up, the antenna 
tap may be omitted entirely and C; 
connected to the “hot” end of the coil. 
In this case, the de-tuning (when the 
“whip” antenna is inserted in its jack) 
is quite severe. 

The coil used by the author consists 
of 72 turns of No. 26 enameled wire on 
a standard 14%” 4-prong form. Taps 
are at 13 and 23 turns. Frequency 
coverage, with the capacitor used, is 
from 1.2 to 4.0 me. 


Operation and Calibration 


Before the completed instrument 
can be used properly as a frequency 
meter, it should be accurately cali- 
brated. Calibration is most easily ac- 
complished using a grid dip meter or a 
signal generator with good output. 

First, check the output signal of the 
grid dip meter (or signal generator) by 
coupling it to a communications re- 
ceiver and “zero-beating” against 
known broadcast stations, short-wave 
stations, or WWV. Once the accuracy 
of the grid dip meter is known, it can 
be coupled to the transistorized r.f. fre- 

(Continued on page 103) 


See text. for possible parts substitutions. 


R:—10,000 ohm, ¥2 ». res. 

Re—5000 ohm carbon pot 

Rs—1000 ohm, 2 w. res. 

C1—.005 ufd. disc ceramic capacitor 

C:—140 pupufd. tuning capacitor (Hammarlund 
HF-140) 

Cs—100 upufd. ceramic capacitor 

Ci—.002 ufd. disc ceramic capacitor 

Cs—.01 fd. dise ceramic capacitor 

Ce—.1 ufd., 200 v. metallized paper capacitor 

Li—Plug-in inductance coil (see text) 

S1—S.p.s.t. toggle switch 

I1z—Closed circuit jack 


M:1—0-200 microampere meter, 2/2” 
B:—Standard penlight cell, 1/2 volts 
Vi—Junction transistor (Raytheon CK722) 
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By BERT WHYTE 


HE New York Audio Fair, that ear-split- 

ting clambake, has come and gone and it is 
time once again to report on the hi-fi goodies 
the manufacturers have whipped up for your 
aural delectation. 

But first, a few general observations might 
be in order. As with all past Fairs, this one 
was characterized by excessively loud demon- 
strations. The level in some rooms was very 
close to the threshold of pain, especially in 
certain rooms where the equipment was hard- 
ly oi the calibre necessary to support the 
level with low distortion.. As I admitted last 
year, a part of these stentorian levels is purely 
self defense . . . but in many cases this pas- 
sion for excessive volume levels was carried 
far past the point of any reason. With inter- 
est in hi-fi sound increasing at a fantastic 
rate, thanks to a good press, one would im- 
agine that attendance at a show like the 
Audio Fair would virtually guarantee a good 
sound demonstration. Even the most callow 
novice has a right to expect that when he at- 
tends an Audio Fair he hears purportedly the 
ne plus ultra, the cat’s whiskers, the absolute 
last gasp in super hi-fi sound. I am very 
much afraid that the quality of sound that 
issued from a good many exhibit rooms could 
have done nothing but alienate a large seg- 
ment of those people who were attending 
their first Fair. Durned if I didn’t stand in 
a number of rooms where the distortion and 
imbalance were so bad you could almost 
taste it. 

The remarks I made some years back about 
the indiscriminate labeling of almost any 
junky phonograph as “hi-fi,” bear repeating 
now. In all truth, and sadly so, hi-fi has 
become a meaningless term as applied to a 
piece of equipment. Now, more than ever, 
let the buyer beware. If there was a remnant 
of conscience in the advertising of a few 
years ago, it is most certainly gone in today’s 
blurbs. This caution may not apply to the 
“hep” readers of Rapio & TELEVISION 
News, but the only way I can suggest to 
avoid the pitfalls of hi-fi buying is to deal 
with a reputable dealer whose business is 
principally hi-fi—not with the Johnny-come- 
lately outfit where, if bona-fide hi-fi equip- 
ment exists at all, it is subsidiary to his 
washing machines and refrigerators. In that 
kind of establishment, when the washing ma- 
chine salesman can sandwich you in between 
his usual customers, he becomes a self-ap- 
pointed audio expert and opens up his vast 
fund of hi-fi knowledge to you. In this whole 
business of buying hi-fi, most of what you do 
must be decided by trust. I sincerely believe 


that if you take the time and trouble to find . 


out who in your area is a dealer of good rep- 
utation, you will usually find a knowledge- 
able audio consultant on hand to help you. 
Yes, use your own ears as a guide to what 
kind of sound you like, but don’t be an 
ornery cuss. Listen to what the salesman has 
to say most carefully and you can usually 
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draw some pretty accurate conclusions as to 
his expertness. If you like what you hear, 
and you are getting a good conscientious 
demonstration, the best thing then is to 
TRUST this person. His knowledge and rep- 
utation were not acquired overnight. It takes 
time to master audio and the very worst 
thing you can do is to ignore this fact. DO 
NOT listen to your friends, no matter how 
well-meaning they may seem. The bitter 
truth is that on acquiring some hi-fi equip- 
ment and reading a few hi-fi mags and books, 
your friends have become “self-appointed 
audio experts” and paying them heed most 
usually results in all sorts of agonizing inde- 
cision on your part. Above all else, DON’T 
bring your “expert” to the store where in his 
noble desire to “protect” you, he can only 
succeed in lousing up the whole deal and in 
rousing the ire of the salesman. The ultimate 
loser is you—you’ll be up in the air, more 
confused than ever—and most important of 
all, you still won’t be enjoying the fruits of 
hi-fi in your home. I have digressed slightly, 
but with the growth of hi-fi the “expert” 
problem becomes ever greater and I thought 
you might like to have my views on the 
matter. 

To return to the show—in addition to less 
than satisfactory sound from a technical 
viewpoint, one of the things I found particu- 
larly distressing was the musical aspect. If 
in former years the show was noisy, at least 
the material being demonstrated was half- 
way towards being decent music. This show 
was notable for the addiction of most of the 
exhibitors for certain “gimmick” records. 
Now Gadfrey, I’m not a hide-bound music 
snob—I can get as big a charge out of a well 
recorded gimmick as anyone—but once is 
about enough. In a day when there are fabu- 
lously good recordings of practically any 
kind of repertoire, the affront to good taste 
at the Fair was astounding. Over and over, 
the ear was subjected to the same thing. 
These “gimmick” records are all phonied-up 
with equalization to emphasize certain fre- 
quencies and any relation of these records 
to normal musical balance is strictly acci- 
dental. In all fairness, I must point out that 
most of the manufacturers of the better 
quality equipment used these records with 
discretion and, in a number of cases, not at 
all. It is the very nature of these “gimmick” 
records that they found their principal cham- 
pions among the manufacturers whose prod- 
ucts are deficient in the frequencies which 
are abnormally emphasized on the record. 
The discerning people who attended the show 
know what I mean, and I'll say no more. 
Surely, in our quest for audio perfection, we 
must not lose sight of the ultimate goal of all 
hi-fi—the better reproduction of the music 


The opinions expressed in this column are those of 
the reviewer and do not necessarily reflect the views 
or opinions of the editors or the publishers of this 
magazine. 


that people enjoy. It is to be hoped that 
the next Fair will see the “gimmick” record 
give way to more substantial musical fare. 

From an equipment standpoint, the Fair 
was both disappointing and interesting. Dis- 
appointing in that a number of significant 
new developments did not make their prom- 
ised appearance, and interesting in some un- 
expected equipment from unexpected sources. 
No product exhibited was so new and world- 
shaking that it dominated the Fair. Rather, 
it was the fruition of several products pre- 
viously in the experimental stage and the 
refining of existing products which found 
major interest with the serious audiophile. 
For years now, binaural or stereophonic 
sound has been the room-filling attractions 
at the Fair, but for the most part people 
could only “ooh and ah” at the magnificent 
sound. The prohibitively high price of the 
necessary equipment, plus the dearth of pre- 
recorded material, deterred all but the brave 
and the wealthy. Last year, the situation 
was more or less the same and the discern- 
ing observer could see that binaural was as- 
suming somewhat of an Olympian and, for 
the most part, an unobtainable ideal. Be- 
cause of this, there was the beginning of a 
decline in interest and had the situation con- 
tinued to this year, binaural sound would 
have been in sad shape indeed. 

Happily, Ampex has come to the rescue 
with its Model 612 tape playback unit, on 
which I reported to you a few months ago. 
At $379.00, this unit will furnish the great- 
est impetus to those people who have longed 
for a reasonably priced stereo unit. Sure, as 
I said before, $379 isn’t exactly beer money, 
but it does bring stereophonic sound within 
the reach of many. This is a fairly safe pre- 
diction after observing the reception the 
Ampex demonstration was given at the Fair. 
People flocked to the room and the demon- 
stration was very well done, with a mini- 
mum of gimmickry and a maximum of 
thrilling music. The knowledge of this compar- 
atively inexpensive stereo machine, coupled 
with the release of RCA Victor pre-recorded 
stereo tapes and the announced release of 
other material by Westminster, Haydn So- 
ciety, Urania and others, has changed the 
buying viewpoint of quite a number of peo- 
ple I spoke to. Some went so far as to say 
they would not now purchase any disc play- 
back equipment; others figured in the tape 
as a purchase to be made earlier than antici- 
pated. A word of caution to those who 
would delete discs from their plans—the time 
is not yet. It will be a long time before 
there are sufficient tapes available to make 
even a sizable dent in the various repertoire. 
Use tape as an adjunct, yes, but don’t de- 
prive yourself of the vast musical treasury 
that has been built up in the LP records. I 
think all of you who are long time readers 
of this column know that I am one of the 
most ardent of tape enthusiasts, so when I 
caution about the tapes, it isn’t sour grapes. 

Electrostatic speakers are something else 
which has been kicking around the show for 
the past few years. The reception afforded 
them has been, up to now, lukewarm. The 
principal reason for this is that the units 
available have been tiny tweeters, no bigger 
generally than 4 inches, which crossed over 
at the high point of 5000 cycles. Their ef- 
ficiency was very low, a characteristic of most 
electrostatic speakers, and no balance con- 
trols were provided, so that to the average 
person the addition of one of these units 
seemed to make very little difference. What 
was needed was a unit with a crossover point 
at least as low as a thousand cycles, and 
preferably even lower, so that the all-impor- 
tant mid-range . ... the so-called “presence” 
frequencies, could be produced electrostati- 
cally. 

(Continued on page 132) 
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Ham Special! Famous BC-645 
XMITTER-RECEIVER 


With DIAGRAM for 
Easy Conversion 

to CITIZENS’ BAND! 
Makes wonderful mobile rig 
for 420-500 Mc. Easy to 
— for ome or CW 2- 
communication. CON- 
VERSION DIAGRAM IN- 
CLUDED. This swell rig 
originally cost over $1000—yours for practically a 
song! You get it all, in original factory carton, 
BRAND NEW, complete with 17 tubes, less power 
supply. Conversion | 29 
eS Ut ee eae 5 


PE-101C DYNAMOTOR for BC-645, has 12-24V 
input (easy to convert for 6V Battery $1 95 
5 


operation)... «cess ster cogs ovOuly 
UHF ANTENNA ASSEMBLY, 2 45 
for BC-646°..... ecccee 8 
Complete set of 10 ‘Plugs ‘for BC-645..... .$5.50 
CONTROL BOX for above...........+++--$2.25 
SHOCK MOUNT for above.......--.eee++ 2s 
HEADPHONES —_" BRAND 
jod: Description U NEW 
HS-23 High Impedance. ..... .$2. 35 $4.35 
HS- : Low Impedance .... 1.79 4.65 
HS-3 Low Imp. (featherwt. ve e 49 1.85 
H- isfy, High Imp. (2 units)... 2.75 7.95 
CD-307A Cords, with PL55 plug 
and JK26 Jack. ...... sec -88 
MICROPHONES Excellent BRAND 
Model Description Used NEW 
T-17 Carbon Hand Mike.....$5.45 $7.95 
T-30 Carbon Throat Mike... .33 69 
T-45 me”. i eee ee .99 
RS-38 Navy Type ..cosccecse = 25 4.95 
T-24 Carbon Mike wccose oes 3.95 
i FAMOUS B-29 


BOMB SIGHT 


ASSEMBLED BY SPERRY 
GYROSCOPE CO. 


TS-100/AP 


OSCILLOSCOPE 
BRAND NEW 
(worth $750) 


OUR $3450 


LOW 

PRICE 
Can be used with linear sweep or general purpose 
test scope. Cables included. Also used with circular 
sweep as precision range calibrator. PRF rate —. 
1500 per sec. Trigger input 15V @ 100V 


microsec. rise. Trigger output 120V (+20V). ~4 

be used to detect “‘jitter’’ in trigger divider circuits 

and modulator trigger pulse, also determining and 

adjusting division rate. Self-contained in metal 

case 8” x 121/2” x 16” deep. For 110V 50 to 1200 

cycles AC, pansiariees. NEW, with all tubes in- 

cluding crystals and C. R, Tube. 

TS-126/AP RANGE boggy 

complete with 10 tubes, 

NEW, includes scope, i “leads 

demilitarized .........++++++- 

TS-10A/APN & TS-10B/APN RANGE CALIBRATOR, 

and measure of sensitivity of radio sets. Brand New, 

Complete, packed in ~—— carry- 

ing cases. Actual value $350. 

VERY SPECIAL .............. w 

BC-1151-B INDICATOR complete with $i { 95 

all tubes, NEW, demilitarized. .......- 

1D-60/APA-10 SIGNAL INDICATOR, for 115 V AC, 

complete with all tubes including scope $ { b 95 

tube——NEW, demilitarized .......... LJ 
BC-929 INDICATOR With tubes, excellent. .$14.75 
BRAND NEW 6-METER Leepaceesihaas 
50 WATTS 

53.3 to 95 Mc. 

OUR PRICE 


s alone wor mi rice 
ALL GRAND NEw, bey arintoa sealed car- 
. wt. 10 Ibs. 


BC-946-B 
‘ BROADCAST 
RECEIVER 


520 to 1500 Ke broadcast 
band. 6 tubes: 3-12SK7, 
12SR7, 12K8. For 
dynamotor operation. Easily 
converted to 110 volt or 32 
volt use. Two IF ae. 
3-gang tuning cond. 

sealed carton, with all ‘aie. 


Lee eee) OCI Pee ee Te ee $19.95 
SCR:274 COMMAND EQUIPMENT 


ALL COMPLETE wire Tus Excellent BRAND 
Type Description Used Used Onew 

BC-453 Receiver 190-550 Kc......... $9.95 $11.95 $14.95 
BC-454 Receiver 3-6 Mc .. oe Sone 8.29 11.95 
BD-455 Receiver 6-9 Mc 5.25 7.95 9.95 
BC-456 Modulator. . 2.24 2:75 4:24 
BC-457 Transmitter 4-5.3 Mc. 7.95 11.95 12.95 
BC-458 Transmitter 5.3-7 Mc .. 5.95 7.95 8.95 
BC-459 Transmitter 7-9.1 Mc... 7.95 8.95 11.95 
BC-450 3-Receiver Control Box .. vous 1.49 1.95 
BC-451 Transmitter Control Box . 1.25. 1.49 
BC-696 Transmitter 3-4Mc.......... ale 14.75 19.50 


ARC-5 MARINE RECEIVER- TRANSMITTER 


Navy Type Comm. 


secessescecess - $12.45 


‘packed. COMPLETE.......-+---+- s 


Experi s 
Physicists 
Schools 
Research Men 
Mechanics 
Opticians 
Laboratories 
Tech Institutes 
Engineers 
Repairmen 
Manufacturers 
Electricians 
Comes in three units—the main body and two at- 
tachable periscopes, 22 and 68 inches high, alter- 
nate parts of an intricate optical system made by 
Bastman-Kodak Co. Main body is 35x25x14 inches. 
Contains at least 8 27 VDC motors, electric heater 
and temp. control, precision sextant, dozens of 
switches and controls, hundreds of fine gears and 
driving rors all types. Shipping wt. 
Cost to Ss. Govi. $21,000. 
Your Soak BRAND NEW. 


NAVY BM-2 TRANSCEIVER 


TERRIFIC BUY for Hams, experimenters! 
Comprises CKP-46ADN Radio Receiver; CKP- 
50AEH Modulation Monitor; and CKP-35ABF Power 
Oscillator. Has more than 40 tubes! Complete with 
eueraiep < charts, in metal cabinet 30” high, 20” 
wide, 


ep. 
BRAND NEW, export packed, including $ 
tubes, all yours for only. ..........- 89.50 


BENDIX DIRECTION FINDER 


MN-26-C, 12-tube remote control Navigation Direc- 
tion Finder and communications receiver. 150 to 1500 
Ke in 3 bands. 28 V. DC input. Ideal for commer- 
cial navigation on boats and planes. Complete installa- 
tion Ptr aoe $16 50 
MN: Receiver complete with 12 exe ® 
MN- 20- E Rotatable Loop $4.25 
cocce 2.98 


MN26Y DIRECTION FINDER 
150 to 7 Mc. Complete with tubes, mo- ~ Si. 9 
tor; original manuals. BRAND NEW. 5 


AGFA ANSCO 
BUBBLE SEXTANT 


Made for U. S. Armed Forces 
Actually worth $150 or more! 
\ Has illuminated averaging disc 
‘4 for nighttime use. Complete 

with carrying case, recording 
discs, flashlight with rheostat 
for using sextant at $9, 2x 


telescope for faint stars, and 
Allen wrench. Only, $9, 95 
Complete 
BC1206-C BEACON RECEIVER 
195 to 420 Kc, made by Setchel-Carlson. Works on 


24-28 volts DC. 135 9 a Ey ‘$8. 88 


with 5 tubes. Size 4”x 
Ibs. = Mawes. eset coeeceee 
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AIRCRAFT RADIO TRANSMITTER-RECEIVER 
RADIO SET SCR-AR-283. Consists of: RE- 
CEIVER, 201 to £98 Ke and 2500 to 7850 
Ke. TRANSMITTER, 2500 to 7700 Ke, for 
unmodulated, tone-modulated, or voice. 
Here’s what you get, at this fantastically 
low price: Receiver complete with 6 tubes; 
transmitter complete with 4 tubes, Dyna- 
motor for 24 V DC operation, 5 coil sets, 2 
control boxes, antenna switching relay, op- 
erating manual. ALL BRAND $15 95 
NEW—and .All Yours, for only a 
Hurry—Limited Quantity! 


yvowwuwwwwve 


> A th i i a a ee 


owe 


PS hy ee ee a ee a ee ee 


Excellent BRAND 
Type Input Output Used NEW 
DM-64A....12V 6.1A.....275V .150A...... $7.95 
DM-4.....14V3.4A..... 172V 138A... 1.96 3.95 
DM-42A....14V 46A. v= ae ee 8.95 12.95 
DM-43A....20V 23A......615/1080/2/8 22.60 ...... 
MA 215/260 
DM-32A....28V 1.1A.....250V .05A.... 2.95 6.95 
DM-34D....12V28A.....220V 080A... 4.25 6.50 
DM-35D....12.5V 18.7A...625V 225A... 8.95 10.95 
DM-37...... 25.5V 9.2A....625V 225A... 6.95 9.95 
DM-28...... eee 224V O7A.... 1.95 495 
DM-653A....28V 1.4A.....220V 080A... 2.95 6.95 
DM-33A....28V5A....... 575V .16A 
28V7A....... 640V .25A.... 1.95 3.95 
PE-101C....13V 12.6A....400V .135A 
26V 6.3A.....9VAC 1.12A...... 7.95 
PE-103...... | aR 5OOV .160A 
12V._......)500V 160A...19.60 34.50 
PE-86...... 28V 1.25A —250V 060A... 2.95 6.24 


2-VOLT "PACKAGE" 
1—2V. 20 Amp. Hr. Willard Storage Battery.....$1.95 
ee te 7 prong Synchronous se pg Saas eee ; os 
—Quart Bottle Electrolyte (for sseeccee 
ALL. BRAND NEW! Combination "Price. oe ‘33: 9 
Willard 6-Volt Midget Storage Battery 


8 Amp. Hour. BRAND NEW. 35/2” x 1- gage He 2% ‘ 
Uses Standard Electrolyt . Onl 


Oe ee ea ssons 


Please include 25% Deposit with order—Balance os, DB. 
Senimun ORDER $3.00. All Shipments F.O.8. Our 


Radio Supply Co. 


G & Dept. N-1 


51 Vesey St., New York 7, N. Y., CO 7-4605 
Branch: 544 So. Broadway St., Dayton, Ohio 


"LORAN APN-4 


FINE QUALITY 
NAVIGATIONAL 
EQUIPMENT 


Determine exact 
geographic position 

of your boat or 
plane! Complete, BRAND NEW installation consists 
of: ID-6B/APN-4 Indicator; R-9B/APN-4 Receiver; 
PE-206 Inverter; Set of Plugs; Visor for Indicator; 
Operation manual; Brand New, Export 


R-65/APN-9 LORAN 
Receiver-Indicator 
Furnishes position data at 
greater distances from trans- 
mitting stations that is pos- 
sible by ‘any other — 
Accurate to within 1% of 
distance from ground trans- 
mitters. Operates entirely 
by radio. Complete in one case. 


BRAND NEW export packed......- $295.00 
ARC-5/R-28 RECEIVER 


2 Meter superhet, 100 to 156 Mc in 4 xtal channels. 
Louvred alum, cabinet 7% x 47/g x 14”. Complete 
with 10 tubes and 4 xtals. 

Excel. Cond....ccccccccccvccsccocs 


ARC-5/T-23 TRANSMITTER’ 


Commanios for above, incl. 2-832A, 2-1625 tubes 
and 4 xtals..cccccccccccs ccs cccacsce $22.50 


BC-221 FREQ. METER CASE 


Aluminum case for BC-221 or 
TS-164 Freq. Meters. With 
volt. reg. supply using VR105. 
2 ballast tubes, relay, cable, 
etc. Inside front: 934 x 72x 
73/4”. Inside rear; 2” deep. 
Shock-mounted. 
BRAND NEW, 
(Add 50c for 
packing) 


Original Crystal for BC-221, NEW....... $8.45 


NEW COMPLETE I.F.F. 
Equipment RC-188-A 


Originally cost about 10,000 
+ «+ now aay e for a tiny frac- 
tion of cost! asily nm 


for Television. 


wa 
10 voits, 60 4x~ ac. 


KS, 1— 

sxser, Ssuser. Overall size 
28” wide, 2012” 

Ries weight 855 Ibs. 
comp! RAND 


169.50 


SCR-522 
FINEST 2-METER RIG! 


Terrific buy! VHF Trans- 
mitter-Receiver, complete 
with all components. 100- 
156 Me. 4 channels. Xtal- 
controlled, Amplitude modu- 
lated voice. They’re going 
fast! Excellent condition. 


spon S090 
... Special $ s 


21.25 


in original packing 


——— 
plete with ‘all 18 tubes. 
COMBINATION. 


Receiver only, with all tubes. .....--- 


Transmitter only, with all tubes..... 


See i iin | 


£ 
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brings to 


HIGH 
FIDELITY 


the 


‘All-On-One’ 


FM-AM TUNER 
PHONO PREAMP 
TONE CONTROLS 

35-WATT AMPLIFIER 


i Installation 
HF-56 52Q@950 


CABINET OPTIONAL 


Mahogany $18.95 
Blond 19.95 
prices slightly higher west of Rockies 


At PILOT dealers, or send for complete details: 


PILOT RADIO CORP. Dept. LA-4 
37-06 36th St., L.1.C. 1, New York 
Please send complete description of the 


new HF-56. I am also interested in the 
following literature. 


CO Pilot AM-FM Tuners 
CD Pilot Amplifiers 
CI Pilot Component-Console Systems 


Name 
Address 
City. Zone 


. State 


USINESS was a little slow in Mac’s 
B Service Shop. People were still re- 
covering from their Christmas 
spending, and it would take a payday 
or so to make them “well” again. 
Barney was working away on a port- 
able set, while Mac, his employer, was 
busy at the other end of the bench 
doing some testing with the oscillo- 
scope purchased a couple of months 
back. A probe connected to the hori- 
zontal input terminals of the scope 
went to the output terminals of the 
square-wave generator. Mac carefully 
studied a book spread out in front of 
him on the bench and then inserted an 
insulated screwdriver into the rear one 
of two small holes in the probe body 
and turned the screw inside first one 
way and then the other. As he did so, 
the square wave displayed on the face 


lof the tube grew taller and shorter 


and the top portion tilted first one way 
and then the other. When he was sat- 
isfied with this adjustment, Mac shift- 
ed his screwdriver to the other opening 
and started turning the screw inside. 
This time the leading corner of the 
square wave rounded off or developed 
a sharp spike in accordance with the 


“| setting of the adjustment. 


“Hey!’’ Barney exclaimed, “what are 
you doing reading a book? I thought 
you knew all the answers. What are 
you trying to do, anyway?” 


all the answers,” Mac said emphatical- 
ly as his face wrinkled in a tolerant 
grin. “That’s about the last thing I 
should be likely to say as long as I’m 
working in this ego-humbling racket. 
This book is called simply ‘Probes,’ 
and it is written by Bruno Zucconi 
and Martin Clifford. It contains about 
all there is to say on probes that are 
used with v.t.v.m.’s, oscilloscopes, or 
other instruments to increase their 
range and usefulness. Every kind of 
probe from the simple direct type to 
the chromatic probe used in color TV 
work is discussed. The circuits of vari- 
ous probes, how they are constructed, 
how and where each is used, how they 
are adjusted, the limitations of each 
|; type, how you can make your own— 


“You never heard me claim I knew, 


By JOHN T. FRYE 
TIME TO TALK 


these are some of the subjects covered. 
While many of these subjects have 
been written up over the years in vari- 
ous magazine articles, it is mighty 
handy to have everything you are like- 
ly to want to know about probes all in 
one book so you can refer to it as the 
need arises—as I have just been doing.” 

“What were you doing?” 

“This new scope has a much lower 
input capacity and higher impedance 
than did our old job for which the 10- 
to-1 low-capacity probe and the 100- 
to-1 high-voltage probe were adjusted. 
It was necessary to adjust both probes 
so that their voltage-dividing function 
would be accurately matched to the 
impedance of the new scope and pro- 
vide the proper specified attenuation. 
In addition, the low-capacity probe had 
to have its frequency-compensating ad- 
justment matched to the new horizon- 
tal input impedance so that it would 
pass all frequencies without discrim- 
ination.” 

“Well, while you have been playing 
around with that interesting but non- 
productive stuff, I’ve been paying the 
rent,” Barney announced importantly. 
“The last set in the shop is now ready 
to go.” 

“What was wrong with it?” Mac 
asked casually. 

“Strictly routine,” Barney said with 
a yawn. “It was a three-way portable 
in which the oscillator cut out when 
the line voltage fell below 110 volts. I 
put in a new 1R5, and now the oscil- 
lator holds in right down to 100 volts. 
And oh yes, just as I was tagging it 
with the bill, I noticed the dial lamp 
was out and I replaced it. It’s very 
unusual to find a dial lamp on these 
jobs; so that’s why I didn’t spot it be- 
fore. The lamp is one of those 50 ma. 
jobs, a #49 if I recall correctly.” 

“It seemed to me the set played a 
lot louder after you put in that lamp,” 
Mac observed, still with great casual- 
ness. 

“Yeah,” Barney admitted, “how 
about that? That’s the first time I 
ever remember that a new pilot lamp 
helped the volume.” 

“Just for kicks, suppose you put the 
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old 1R5 back in and use the isolation 
transformer to run the line voltage 
down again until the oscillator cuts 
out,” Mac suggested as he went over 
to the steel cabinets holding the serv- 
ice data. 

“Well, all right, if you say so; but I 
don’t see the sense of it,” Barney 
grumbled. “I told you I did that the 
very first thing.” 

With the old 1R5 in the socket, the 
line voltage had to be dropped below 
90 volts before the oscillator quit. 

“Well, how do you like that!” Bar- 
ney marvelled. “Now the old tube 
works at a lower voltage than the new 
one did. What’s going on here?” 

Mac heaved a great sigh of sorely 
tried patience before he answered. 

“If I have told you once, I’ve told 
you two dozen times: whenever you 
notice any deviation at all from nor- 
mal operation, find out why this 
strange behavior is going on. When 
you noticed that the new pilot lamp 


“§ —— oe ae Nine nge yn — have 
; : eaded for those data file cabinets at 
wiies once to study the diagram of the set For Less 
re like- and see if you could find a reason for 
9s all in this phenomenon. Now take a look at f 
as the the eo, a dial nig Aes ogee ri 
Sale 99 across a -ohm resistor that is right th M . 
a in the high-voltage lead coming out of an ALLORY 
1 lower the selenium rectifier. Both the ‘B-plus’ 
Yedance current and the filament current for 
the 10- the tubes must flow through the pilot 
1e 100- lamp and the resistor in parallel. When 
justed. the pilot pe is age “see —} a 
sistor must carry the whole load; an , 
a the voltage drop across this portion of Only Mallory makes one FP 
to the the circuit increases while the current Electrolytic Capacitors. Don’t accept 
1d pro- —— — it aoe ea a volt- substitutes or imitations—for only FP 
: ge drop, as far as the plate voltage on : ‘ ° 
eee the tubes is concerned is of little con- Capacitors se all these exclusive 
ing ad- sequence; but the decrease in the cur- features, pioneered by Mallory and 
orizon- rent that flows through the series fila- available without premium cost: 
would ment string is sufficient to drop those 
scrim- filaments below their proper tempera- 
ture, even at 117 line volts. When the ® Designed for 85° C—no de-rating 
laying line voltage drops a little, there is not 
t non- enough emission from the 1R5 filament : 
ng the to keep it oscillating.” ® Genuine fabricated plate anode 
tantly. : pl ee a new 1R5 worked down 
0 100 volts?” i t ratin 
a “A new tube always has a little ‘ex- ® ere ne a 
, tra’ emission that soon disappears. If 
wane you had let this set go out, it would ® Unequalled shelf and service life 
1 with have been back in a few days with the 
stidde same complaint as the initial surplus © Fast, easy twist-prong mounting 
when emission of the new 1R5 disappeared.” 
Its. I “When I replaced the pilot lamp, I 
oscil- brought the current of the whole fila- Always ask for Mallory FP’s by name— 
volts. ment string back to normal, and that d he sate of webbie the bak 
ing it accounted for the increase in volume; ee ee ee 
lamp right?” replacement capacitors on the market. 
very “Right. Low emission produces more 
these spectacular results in an oscillator 


it be- tube than it does in an amplifying 

: tube; but all the tubes in the string 

” were running with below-normal cur- 

ved a rent through their filaments when the 
pilot lamp was out.” 


P.R.MALLORY &CO. Inc 


am td 
im, Barney tore up the bill on the set 

and started to make out a new one. 
“how “Write out a little note to the effect MALLORY & CO. Inc INDIANAPOLIS 6, INDIANA 
me I that it is highly important to replace 
lamp the pilot lamp in this receiver as soon 


as it burns out and pin that to the 
t the (Continued on page 90) 
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Model CRO-2 


Wide Band 
Oscilloscope 


Dealer 
$22500 Net. 
Flat within 1 db, 20 cycles thru 4.5 
mc.* Maximum deflection sensitivity 
.018 r.m.s. volf-per-inch. Incorpo- 
rates Horizontal Sweep Expansion, 
Sweep Polarity Reversal, big 5-inch 
CR tube, Linear Sweep Oscillator 4 
20 cycles thru 50 ke. é 


Model TVG-2 


Television 
Generator 


$25995 Decler 


Complete television Signal Gener- 
ator for VHF, IF, color. Sweep Oscil- 
lator 20 ke. thru 216 me. all on 
fundamentals. Sweep width O thru 
18 me. Marker Oscillator 4 mc. thru 
216 me. all on fundamentals, Sepa- 
rate Crystal Oscillator. 


‘ 
H 
: 


Model 49 | 
Tube Tester 


Dealer 
Net. 


Accessory Testers 
1 as low as $6.95. 


Z, ia 


Brand new, fully flexible tube tester 
with plug-in accessories for making 
other fests. Lever action and big 
4,” meter, plus speed chart for 
rapid testing. Accessories for meas- 
uring Heater Current, High Resist- 
ance Shorts to 2 megohms, and 
checking selenium rectifiers now 
available, others soon, 


Available from Leading Distributors 
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BETTER RECORDS — 
A RESULT OF BETTER PROCESS 


A rather simple method—yet it will produce 


better records at less cost to the consumer. 


duction of high quality phonograph 

records was recently announced by 
Custom Records, Inc., 41 E. 42nd St., 
New York 17, N. Y. The equipment re- 
quired in this new process is rather 
simple, consisting of two machines; a 
processing machine weighing less than 
80 lbs. used for both heating and cool- 
ing cycles, and a very simple edge 
trimmer. Pressure required is approxi- 
mately 500 lbs. per square inch (it may 
even go as low as 165 psi) as compared 
to 2000 psi in present day processes. 

The actual operation takes about 10 
to 15 seconds for heating at a tempera- 
ture of 300 degrees F. and a similar 
period of time for cooling. Up to four 
records can be produced per minute. 

The key to this new technique is in 
the use of Vinylite in its earliest stage 
of processing. The raw material is in 
near powdered form—just heated to 
the point of cohering. In this state it 
is more malleable and therefore re- 
quires less effort on the part of the 
machine to process. 

This is considerably different than 
present techniques. The process prac- 


| f\ exci process for commercial pro- 


ticed today uses the same Vinylite, but 
after it has been formed into a homo- 
geneous mass. This makes of it a rela- 
tively hard substance requiring high 
pressures and heat for pressing the 
record. During the pressing process, 
there is considerable pressure from the 
center of the disc toward its outer 
diameter. This results in a granular 
“flow” of the Vinylite from the center 
towards the outer area. The results 
are eventual wear and tear on the 
record master and all in all a poorer 
quality reproduction. Since the new 
method uses Vinylite in a powdery 
form, these pitfalls are not confronted. 

The advantages of this new system 
are of considerable interest to all in- 
dividuals who enjoy better quality re- 
productions. As pointed out by R. I. 
Mendels, newly-elected president of the 
company, the advantages are a record- 
ing that is superior to any produced to- 
day—has less background noise and 
better high-frequency response. In ad- 
dition, the cost of processing is con- 
siderably lower which eventually will 
be passed along to the consumer. —30-— 


K. R. Smith (left) and James A. Miller, who developed the new process, dem- 
onstrate the recording process. Shown at the right is the small, compact 


electrically heated hydraulic press. 


After automatic heating and cooling 


in the press, the record is punched and trimmed in a separate operation. 
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y Tre- V-7A VACUUM TUBE VOLTMETER: Easily the world’s largest WA-P2 HIGH FIDELITY PREAMPLIFIER: This is the world’s larg- 
Rt. a. selling VTVM. Features peak-to-peak scales—etched metal est selling hi fi preamplifier kit. Features complete equal- 
f the circuit board—1% precision resistors—full wave rectifier and ization, 5 separate switch-selected inputs with individual 
-ord- AC input circuit—reads rms and peak-to-peak AC, DC, and pre-set level controls, beautiful modern appearance, high- 
d to- ohms. quality components. 

and 0-10 LABORATORY TYPE OSCILLOSCOPE: The world’s largest HIGH FIDELITY AMPLIFIERS: Five Heathkit Models to choose 
1 ad- selling oscilloscope kit, and the most successful oscilloscope from at prices ranging from $16.95 to $59.75. Power output 
con- in history. Designed especially for color and black-and- range from 7 to 25 watts. 

will white TV service work. Its 5 megacycle bandwidth and new 

ath 500 Ke sweep generator readily qualify it for laboratory DX-100 TRANSMITTER: A 100 watt phone and CW ham trans- 
30- applications. Features easy-to-assemble etched metal cir- mitter, offering the greatest dollar value available in the 

cuit board construction. ham radio field today. 
Greatest Dollar Value Through Factory-To- You Selling! 
on 
OF THESE DISTINCTIVE ADVANTAGES! 

4 » The Most Complete Construction Manuals for Easy Assembly. 


Field. 


Performance. 


» Originality of Design—Developed Through Pioneering in the Kit Instrument 


» Greatest Dollar Value—Finest Quality with Real Economy. 
» Direct Contact with Manufacturer—Lower Price, Guaranteed Performance. 


» Etched Metal, Prewired Circuit Boards—Save Construction Time, Improve 


» High Quality Standard Components for Long-Life Service. 


A Sukiéidiary 
HEATH COMPANY pe te rae aN BENTON HARBOR 15, MICHIGAN 
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1) Stiddhie ETCHED CIRCUIT 


COLOR-TV 
5” OSCILLOSCOPE KIT 


This deluxe quality oscilloscope has proven itself through 
thousands of operating hours in service shops and labora- 
tories. Features the best in components—and the best in 
circuit design. 

Features amplifier response to 5 Mc for color TV work, 
and employs the radically new sweep circuit to provide 
stable operation up to 500,000 cps. In addition, etched metal, 
pre-wired circuit boards cut assembly time almost in half, 
and permit a level of circuit stability never before achieved 
in an oscilloscope of this type. 

Vertical amplifiers flat within +2 db —5 db from 2 eps 
to 5 Mc, down only 114 db at 3.58 Mc. Vertical sensitivity is 
0.025 volts, (rms) per inch at 1 Ke. 11 tube circuit employs 
a 5UP1 CRT. 

Plastic molded capacitors used for coupling and bypass— 
preformed and cabled wiring harness provided. 

Features built-in peak-to-peak cali- MODEL 0-10 
brating source—retrace blanking ampli- 
fier—push-pull amplifiers and step-at- $6950 
tenuated input. Shpg. Wt. 21 Lbs. 


‘a Stcddhee ercnen circuit 
5” OSCILLOSCOPE KIT 


This is a general purpose oscilloscope for the more usual 
applications in the service shop or lab, yet is comparable 
to scopes costing many dollars more. 

Features full size 5” CRT (5BP1), built-in peak-to-peak 
voltage calibration—3 step input attenuator—phasing con- 
trol—push-pull deflection amplifiers—and etched metal pre- 
wired circuit boards. 

Vertical channel flat within +3 db from 2 eps to 200 Ke, 
with 0.09 V. rms/inch, peak-to-peak sen- MODEL OM-1 
sitivity at 1 Ke. Sweep circuit from 20 
cps to 100,000 cps. A scope you will be $4950 
proud to own and use. Shpg. Wt. 21 Lbs. 


there is no substitute for 


HEATHKIT QUALITY 


YOU GET MORE: All first-run, top quality parts 
—the latest in electronic design—complete and com- 
DEL prehensive step-by-step assembly instructions with 


0-10 large pictorial diagrams and assembly drawings. 


Proven performance through the production of 
thousands of kits. 


€) Studithil ow capacity 
PROBE KIT 


Scope investigation of circuits encountered in TV re- 
quires the use of special low capacity probe to prevent 
loss of gain, circuit loading, or distortion. This probe 
features a variable capacitor to provide NO. 342 
correct instrument impedance matching. s 50 
Also the ratio of attenuation can be con- 3 ° 
trolled. Shpg. Wt. 1 Lb. 


4) Steaithec €TCHED CIRCUIT 
SCOPE DEMODULATOR PROBE KIT 


Extend the usefulness of your Oscilloscope by observing 
modulation envelope of R.F. or I.F. carriers found in 
TV and radio receivers. Functions like NO. 337-C 
AM detector to pass only modulation of s 50 
signal and not signal itself. Applied ‘volt- 3 . 
age limits are 30 V. RMS and 500 V. DC. Shpg. we. 7 Lb. 


5) Heaitthic ETCHED ciRCUIT 
3” OSCILLOSCOPE KIT 


This compact little oscilloscope measures only 914” H. x 
614” W. x 1134” D., and weighs only 11 Ibs! Easily em- 
ployed for home service calls, for work in the field or is 
just the ticket for use in the ham shack or home work- 
shop. Incorporates many of the features of the Model 
OM-1, but yet is smaller in physical size for portability. 
Employing etched circuit boards, the Model OL-1 fea- 
tures vertical response within + 3 db from 2 eps to 
200 Ke. Vertical sensitivity is 0.25 V. RMS/inch peak-to- 
peak, and sweep generator operates from 20 cps to 100,000 
cps. Provision for r.f. connection to deflection plates for 
modulation monitoring, and incorpo- MODEL OL-! 
rates many features not expected at 
this price level. 8-tube circuit features $2950 
a type 3GP1 Cathode Ray Tube. Shpg. Wt. 14 Lbs, 
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fill your test requirements , 


WITH HEATHKITS 


DESIGNED FOR YOU: Heath Company test 
equipment is designed for the maximum in con- 
venience. Besides being functional, Heathkits rep- 
resent the very latest in modern physical appear- 
ance, and incorporate all the latest circuit design 
features for comprehensive test coverage. 


oO Stcaihhel EYCHED CIRCUIT 
Vier” WOLTMETER KIT 


Besides measuring AC (rms), DC and resistance, the 
modern-design V-7A incorporates peak-to-peak meas- 
urement for FM and television servicing. 

AC (rms) and DC voltage ranges are 1.5, 5, 15, 50, 150, 
500, and 1500. Peak-to-peak AC voltage ranges are 4, 14, 
40, 140, 400, 1400, and 4000. Ohmmeter ranges are X1, X10, 
X100, X1000, X10K, X100K, and X1 megohm. Also a db 
scale is provided. A polarity reversing switch provided 
for DC measurements, and zero center operation within 
range of front panel controls. Employs a 200 pa meter 
for indication. Input impedance is 11 megohms. 

Etched metal, pre-wired circuit 
board for fast, easy assembly and re- MODEL V-7A 
liable operation is 50% thicker for 
more rugged physical construction. 1% $2450 
precision resistors for utmost accuracy. Shpg. Wt. 7 Lbs. 


& Heaitthee evcued circuit 
RF PROBE KIT 


The Heathkit RF Probe used in conjunction with any 
11 megohm VTVM will permit RF meas- No. 309-C 
urements up to 250 Mc with + 10% accu- $350 
racy. Uses etched circuits for increased ° 
circuit stability and ease of assembly. — Shpg. Wt. 1 Lb. 


4) Staainhit ETCHED CIRCUIT 
PEAK-TO-PEAK PROBE KIT 


Now read peak-to-peak voltages on the DC scale of 
any 11 megohm VTVM with this new probe, employ- 
ing etched circuit for stability and low No. 338-c 
loss. Readings made directly from $550 
VTVM scales, from 5 Ke to 5 Mc. Not ° 
required for Heathkit Model V-7AVTVM. shpg. wt. 2 Lbs. 


BH Stidthte 30,000 Voit vc. 
HIGH VOLTAGE PROBE KIT 


For TV service work or similar application for meas- 
urement of high DC voltage. Precision 

multiplier resistor mounted inside plas- NO. 336 
tic probe. Multiplication factor of 100 on $450 


the ranges of Heathkit 11 megohm * 
VTVM. Shpg. Wt. 2 Lbs. 


6) MLA 
HANDITESTER KIT 


The Model M-1 measures AC or DC voltage at 0-10, 30, 
300, 1000, and 5000 volts. Measures direct current at 0-10 
ma. and 0-100 ma. Provides ohmmeter ranges of 0-3000 
(30 ohm certter scale) and 0-300,000 ohms (3000 ohms 
center scale). Features a 400 pia. meter for sensitivity of 
1000 ohms/volt. Because of its size, the M-1 is a very 


Sidhe” 2,000 OHMS/VOLT 
MULTIMETER KIT 


The MM-1 is a portable instrument for outside servicing, 
for field testing, or for quick portability in the service 
shop. Combines attractive physical appearance with 
functional design. 20,000 ohms/v. DC, and 5000 ohms/v. 
AC. AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500, 
1500 and 5000 volts. Direct current ranges are 0-150 pa., 
15 ma., 150 ma.,500 ma., and 15 amperes. Resistance ranges 
are X1, X100, X10,000 providing center scale readings of 
15, 1500 and 150,000 ohms. DB ranges cover —10 db to 


+65 db. handy portable instrument that will fit in your coat 
Features a 4%” 50 pa. meter. Pro- pocket, tooi box, glove compartment, or desk drawer, 
vides polarity reversal on DC measure- MODEL MM-1 Makes a fine standby unit in the serv- MODEL M-1 


ments. 1% precision resistors used in $2950 
% 


multiplier circuits. Not affected by 
RF fields, Shpg. Wt. 6 Lbs. 


ice shop when the main instruments 50 
are in use, or is ideal for the hobbyist $14 e 
or beginner. An unusual dollar value. Shpg. W#. 3 Lbs. 
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The Model TS-4 features a controllable 
inductor for all-electronic sweep, improved 
oscillator and automatic gain circuitry, 
high RF output, center sweep operation, 
and improved linearity. It sets a new high 
standard for sweep generator operation, 
and is absolutely essential for the up-to- 
date service shop doing FM, black-and- 
white TV, and color TV work. 

Voltage regulation and effective AGC 
action insure flat output over a wide fre- 
quency range. Electronic sweep insures 
complete absence of mechanical vibration. 
Sweep deviation controllable from 0 up to 


40 Mc, depending upon base frequency. Effective two-way blanking. 

Fundamental output from 3.6 Mc to 220 Mc in 4 bands. Crystal marker 
provides markers at 4.5 Mc and multiples thereof. Crystal 
included with kit. Variable marker covers from 19 Mc to 
60 Mc on fundamentals, and up to 180 Mc on harmonics. 
Provision for external marker. 


G 


© 


© 


© 


» BENTON HARBOR 15, MICHIGAN 


MODEL TS-4 


$4950 


Shpg. Wt. 16 Lbs, 


Sicidthie \\NEARITY PATTERN 
GENERATOR KIT 


The new-design Model LP-1 produces vertical or horizontal bar pat: 
terns, a cross-hatch pattern, or white dots on the screen of the TY 
set under test. No internal connections required. Special clip i 
attached to the TV antenna terminals. Instant selection of the pattem 
desired for adjustment of vertical and horizontal linearity, picture size} 
aspect ratio, and focus. Dot pattern presentation is a must for col 


convergence adjustments on color TV sets. MODEL LP-1 
Extended operating range covers all television chan- $2950 

nels from 2 to 13. Produces 6 to 12 vertical bars or ° 

4 to 7 horizontal bars, Shpg. Wt. 7 Lbs, 


ScidihhtE \ KBORATORY 
GENERATOR KIT 


The Heathkit Model LG-1 Laboratory Generator is a high-accuracy 
signal source for applications where metered performance is essential 
It covers from 100 Ke to 30 Mc on fundamentals in 5 bands. Modu 
lation is at 400 cycles, and modulation is variable from 0-50%. RF 
output from 100,000 pv. to 1 pv. 200 wa, meter reads the RF output 
in microvolts, or percentage of modulation. Fixed step and variabk 
output attenuation provided. MODEL LG-1 
Features voltage regulation, and double copper plated $3950 
shielding for stability. Provision for external modula- ‘ 
tion. Coaxial output cable (50 ohms). Shpg. Wt. 16 Lbs. 


Strdithie += CATHODE RAY 
TUBE CHECKER KIT 


This new-design instrument holds the key to rapid and complete 
picture tube testing, either in the set, on the work-bench, or in the 
carton. Tests for shorts, leakage, and emission. Features Shadow- 
graph test (a spot of light on the screen) to indicate whether the tube 


is capable of functioning. 

The Model CC-1 tests all electromagnetic deflection picture tubes 
normally encountered in television servicing. Supplies all .operating 
voltages to the tube under test, and indicates the condition of the tube 
on a large “GOOD-BAD” scale. Features spring loaded mobet cc-1 
test switches for operator protection. $2250 

The CC-1 is housed in an attractive portable case ° 
and is light in weight — ideal for outside service calls.  shpg. we. 10 tbs. 


Stidhie O\RECT READING 
CAPACITY METER KIT 


Not only is this instrument popular in the service shop, but it has 
found extensive application in industrial situations. Ideal for quality 
control work, production line checking, or for matching pairs. 
Features direct reading linear scales from 100 mmf to .1 mfd full 
scale. Necessary only to connect a capacitor of unknown value to 


the insulated binding posts, select the correct range, MODEL CM-1 
and read the meter. The CM-1 is not susceptible to 4 50 
hand capacity, and has a residual capacity of less than 29 ® 

1 mmf, Shpg. Wt. 7 Lbs. 
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Q Hdihhil “Q” METER KIT 


Q Kiithil 6-12vou 


This is one of the biggest signal generator bar- 
gains available today. The tried and proven 
Model SG-8 offers all of the outstanding fea- 
tures required for a basic service instrument. 
High quality components and outstanding per- 
formance. 

The SG-8 covers 160 Ke to 110 Mc on funda- 
mentals in 5 bands, and calibrated harmonics 
extend its usefulness up to 220 Mc. The output 
signal is modulated at 400 cps, and the RF 
output is in excess of 100,000 uv. Output con- 
$1950 trolled by both a continuously variable and a 

e fixed step attenuator. Also, audio output may 

be obtained for amplifier testing. Don’t let the 

low price deceive you. This is a professional type service instrument to fulfill 
the signal source requirements in the service lab. 


MODEL SG-8 
Shpg. Wt. 8 Lbs. 


Q HKechee... IMPEDANCE BRIDGE KIT 


The IB-2 features built-in adjustable phase shift oscillator and amplifier, 
and has panel provisions for external generator. Measures resistance, capaci- 
tance, inductance, dissipation factors of condensers, and storage factor of 
inductance. 

D, Q, and DQ functions combined in one control. %% resistors and 4% 
silver-mica capacitors especially selected for this instru- MODEL 18-2 
ment. A 100-0-100 microammeter provides null indications. $ 50 
Two-section CRL dial provides 10 separate “units” with an 59 
accuracy of .5%. Fractions of units read on variable control. Shpg. Wt. 12 Lbs. 


The Heathkit Model QM-1 will measure the Q of inductances and the RF 
resistance and distributed capacity of coils. Employs a 414” 50 microampere 
meter for direct indication. Will test at frequencies of 150 Ke to 18 Mc in 4 
ranges. Measures capacity from 40 mmf to 450 mmf within + 3 mmf. Indis- 
pensible for coil winding and determining unknown condenser values. A 
worthwhile addition to your laboratory at an outstandingly MODEL OM-1 
low price. Useful for checking wave traps, chokes, peaking $ 50 
coils, etc. Laboratory facilities are now available to the 44 sf 
service shop and home lab. Shpg. Wt. 14 Lbs. 


BATTERY ELIMINATOR KIT 


This modern battery eliminator will supply 6 or 12 volt output for ordinary 
automobile radios as well as 12 volts for the new models in the latest model 
cars. Output voltage is variable from 0-8 volts DC, or 0-16 volts DC. Will 
deliver up to 15 amperes at 6 volts, or up to 7 amperes at 12 volts. Two 
10,000 microfarad filter capacitors insure smooth DC output. MODEL BE-4 
Two panel meters monitor output voltage and current. Will $ 40 
double as a battery charger. Definitely required for auto- 31 a 
mobile radio service work. Shpg. Wt. 17 Lbs. 


Q Yéchhd DECADE RESISTANCE KIT 


Twenty 1% precision resistors provide resistance from 1 to 
99,999 ohms in 1 ohm steps. Indispensible around service 
shop laboratory, ham shack, or home workshop. Well worth 
the extremely low Heathkit price. 


MODEL DR-1 


$1950 


Shpg. Wt. 4 Lbs. 


QO Yechéic VIBRATOR TESTER KIT 


Tests vibrators for proper starting and indicates the quality of the output 
on a large “GOOD-BAD” scale. Checks both interrupter MODEL VT-1 
and self-rectifier types in 5 different sockets. Operates from $ 50 
any battery eliminator delivering variable voltage from 4 14 a 

to 6 volts DC at 4 amps. Ideal companion to the Model BE-4. Shpg. Wt. 6 Lbs. 


OQ HKcilhil DECADE CONDENSER KIT 


Provides capacity values from 100 mmf to 0.111 mfd in steps of 100 mmf. 
+ 1% precision silver-mica condensers used. High quality MODEL DC-1 
ceramic switches for reduced leakage. Polished birch cab- $ 

inet. Extremely valuable in all electronic activity. 1 re 
Shpg. Wt. 3 Lbs. 
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The Heathkit Model TC-2 is an emission type tube tester that repre- 


sents a tremendous saving over the price of a comparable unit from any 
T 4 E other source. At only $29.50, you can have a tube tester of your own, even 
if you are an experimenter, or only do part time service work. Extremely 
popular with radio servicemen, it uses a 44%” meter with 3-color meter face for 
simple “GOOD-BAD” indications that the customer can understand. Will test 
bd J C 4 - R all tubes commonly encountered in radio and TV service work. 

Ten 3-position lever switches for “open” or “short” tests on each tube ele- 
ment. Neon bulb indicates filament continuity or short between tube elements. 
Line adjust control provided. The roll chart is illuminated. 

Sockets provided for 4, 5, 6, and 7-pin, octal, and loctal 
tubes, 7 and 9 pin miniature tubes, and the 5 pin Hytron MODEL TC-2 
tubes. Blank space provided for future socket addition. Tests $2950 al 
€ 


: tubes for opens, and shorts, and for quality on the basis of 
k total emission. 14 different filament voltage values provided.  Shpg. wr. 12 Lbs. 
{ 


i 
7 e Wiad PORTABLE TUBE CHECKER KIT 


‘ The Model TC-2P is identical to the Model TC-2 except that it is housed 
in a rugged carrying case. This strikingly attractive and practical two-tone case 

t is finished in proxylin impregnated fabric. The cover is de- MODEL TC-2P 

| tachable, and the hardware is brass plated. This case imparts $ re) & 
a real professional appearance to the instrument. Ideal for 345 

i home service calls, or any portable application. Shpg. Wt. 15 ibe. 

e 


a 
' : 
i t The Heathkit TV picture tube test adapter is designed for use MODEL 355 
J with the Model TC-2 Tube Checker. Test picture tubes for $450 
3 emission, shorts, and thereby determine tube quality. Consists e 
2 | of 12-pin TV tube socket, 4 ft. cable, octal connector, and Shpg. Wt. 1 Lb. 
| I necessary technical data. (Not a kit.) e 
10 Kicilhi... 


: CONDENSER CHECKER KIT 


Use this Condenser Checker to quickly and accurately measure those un- 
known condenser and resistor values. All readings taken directly from the 
calibrated panel scales without any involved calculation. Capacity measure- | 
ments in four ranges from .00001 to 1000 mfds. Checks paper, mica, ceramic and 
electrolytic condensers. A power factor control is available for accurate indi- 
cation of electrolytic condenser efficiency. Leakage test switch—selection of five 
polarizing voltages, 25 volts to 450 volts DC to indicate condenser operating 4 
quality under actual load conditions. Spring-return test switch automatically | 
discharges condenser under test and eliminates shock hazard to the operator. 
Resistance measurements can be made in the range from 100 ohms to 5 meg- 
ohms. Here again, all values are read directly on the calibrated scales. Increased 
sensitivity coupled with an electron beam null indicator in- | 
creases overall instrument usefulness. MODEL C-3 
For safety of operation, the circuit is entirely transformer § 50 
operated. An outstanding low kit price for this surprisingly 19. “ 
accurate instrument. Shpg. Wt. 7 Lbs. € 


; 5a Sttdithil NISUAL-AURAL | 
i SIGNAL TRACER KIT 


i This signal tracer is extremely valuable in servicing AM, FM, and TV receivers, 

Q especially when it comes to isolating trouble to a particular stage of the circuit 
under test. 

i This visual-aural tracer features a high gain RF input channel to permit 

j signal tracing from the receiver antenna input clear through all RF, IF, de- 
tector, and audio stages to the speaker. Separate low-gain channel provided F 

t for audio circuit exploration. Both visual and aural indication by means of a 6 

I speaker or headphone, and electron beam “eye” tube as a level indicator. Also 
incorporates a noise locater circuit for DC noise checks, and a built-in cali- 

| brated wattmeter (30-500 watts). Panel terminals provided 

for “patching” output transformer or speaker into external MODEL T-3 

circuit for test purposes. Designed especially for the radio $ 

and TV serviceman. Cabinet size: 912” wide x 64%” high x 5” 2350 

deep. A real test equipment bargain. Shpg. Wt. 9 Lbs. 
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Used with a sine wave generator, the Model SHhatthie 


HD-1 will check the harmonic distortion out- 


repre- put of audio amplifiers under a variety of . 
m any conditions. Reads distortion directly on the 
a, even meter as a percentage of the input signal. 
remely Operates between 20 and 20,000 cps. High 
ace for impedance VTVM circuit for initial reference 
ill test settings and final distortion readings. Ranges 
are 0-1, 3, 10, and 30 volts full scale. 1% pre- 
e ele- cision resistors. Distortion scales are 0-1, 3, 


MODEL HD-1 


ments. 10, 30 and 100% full scale. Requires only 3 y 
Shpg. Wt. 13 Lbs. $4950 volt input for distortion test. es METER K IT 
e 


TC-2 
50 Q  SHedhhid AUDIO ANALYZER KIT - 
2 ths. This instrument consists of an audio wattmeter, an AC VTVM, and a ie q 
complete IM analyzer, all in one compact unit. ak ? ; i 
Use the VTVM to measure noise, frequency response, output gain, power came ; : 
supply, ripple, etc. Use the wattmeter for measurement of power output. O® t 
Internal loads provided for 4, 8, 16, or 600 ohms. VTVM also calibrated for ae i 
KIT DBM units. High or low impedance IM measurements made MODEL AA-1 : g 
with built-in 6KC and 60 cps generators. VTVM ranges are os i 
oused .01, to 300 volts in 10 steps. Wattmeter ranges are .15 mw. $5950 ‘ $ 
: ~~ to 150 w. in 7 steps. IM scales are 1% to 100% in 5 steps. Shpg. Wt. 13 Lbs. ‘ , 4 1 
-2P ~ ’ 
50 ¢) COLLEA AUDIO GENERATOR KIT * a i 
; Ibe. This new Heathkit Model features step-tuning from 10 cps to 100 Ke with i = : 
three rotary switches that provide two significant figures and multiplier. 
Less than .1% distortion. Frequency accurate to within + 5%. 
TER Output monitored on a large 4%” meter that reads voltage or db. Both i ———_ t 
variable and step-type attenuation provided. Meter reads zero-to-maximum 1 ! i 
55 at each attenuator position. Output ranges (and therefore j i 
D meter ranges) are 0-.003, .01, .03, .1, .3, 1, 3, 10 volts. Step- moot AS-7 } t 
> tuning provides rapid positive selection of the desired fre- $3450 
th, quency, and allows accurate return to.any given frequency. Shpg. Wt. 8 Lbs. - - 
© Hah AUDIO OSCILLATOR KIT I ‘ 
(SINE WAVE — SQUARE WAVE) ~ i 
The Model AO-1 features sine wave or square wave coverage from 20-20,000 2 : 
cps in 3 ranges. It is an instrument specifically designed to completely t ‘ j i 
fulfill the needs of the serviceman and high fidelity enthusiast. Offers high & 
un- level output across the entire frequency range, low distortion and low 
the impedance output. Features a thermistor in the second amplifier stage to 
ure- maintain essentially flat output through the entire fre- MODEL AO-1 
and quency range. Produces an excellent sine wave for audio 2 
ndi- testing, or will produce good, clean, square waves with a $2450 
five rise time of only 2 microseconds. Shpg. Wt. 10 Lbs. 
ting 4 
ally 4) Hyeaitthie RESISTANCE 
itor. 


1eg- SUBSTITUTION BOX KIT... 


Provides switch selection of 36 RTMA 1 watt standard 1% MODEL RS-1 
resistors ranging from 15 ohms to 10 megohms. Numerous 

applications in radio and TV work, and essential in the $550 
] developmental laboratory. Shpg. Wt. 2 Lbs. 


r (5) Stealth ~KC VACUUM TUBE 


VOLTMETER KIT... 


li- SUBSTITUTION BOX KIT... 


Very popular companion to Heathkit RS-1. Individual selec- MODEL CS-1 
tion of 18 RTMA standard condenser values from .0001 mfd $550 
to .22 mfd. Includes 18” flexible leads with alligator clips. 


| 
| The Heathkit AC VTVM features high impedance, wide frequency range, | 
very high sensitivity, and extremely wide voltage range. Will accurately t 
measure a voltage as small as 1 mv. at high impedance. Excellent for P 

rs, sensitive AC measurements required by laboratories, audio enthusiasts and 
uit experimenters. Frequency response is substantially flat from MODEL AV-2 i 
10 cps to 50 Ke. Ranges are .01, .03, .1, .3, 1, 3, 10, 30, 100, y 
nit and 300 v. RMS. Total db range —52 to + 52 db. Input SQQ5O 1 
le- impedance 1 megohm at 1 Ke. Shpg. Wt. 5‘the. f 

led 

oe 6) Heaithil CONDENSER - 
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Shpg. Wt. 2 Lbs. 
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HEATHKIT HAM GEAR 


sl for high quality at moderate cost 


DOLLAR VALUE: You get more for your 
Heathkit dollar because your labor is used to 
build the kit instead of paying for someone else’s. 

1 _ Also, the middleman’s margin of profit is elim- 
inated when you deal directly with the manu- 

facturer. 


(4) 


Sad 


a Studdthi’ NO KIT 


The Model VF-1 covers 160-80-40-20-15-11 and 10 meters 
with three basic oscillator frequencies. Better than 10-volt 
average RF output on fundamentals. Features illuminated 
and pre-calibrated dial scale. Cable and plug provided to 
fit crystal socket of any modern transmitter. 

Enjoy the convenience and flexibility of VFO operation 
at no more than the price of crystals. May be powered 


OQ Hecihil 0X-100 PHONE & 


CW TRANSMITTER KIT 


The reception given this amateur transmitter has been 
tremendous. Reports from radio amateurs using the DX-100 
are enthusiastic in praising its performance and the high 
quality of the components used in its assembly. Actual 


“on the air” results reflect the careful design that went from plug on the Heathkit Model AT-1 n 
into its development. t : : : MODEL VF-1 
Bl ieh ransmitter, or supplied with power from 
The DX-100 features a built-in VFO, modulator, and most transmitters. Measures: 7” H. x $1950 
power supplies, and is completely bandswitching for phone 614” W. x 7” D. Shpg. Wt. ; the: 


or CW operation on 160, 80, 40, 20, 15, 11, and 10 meters. All 
parts necessary for construction are supplied in the kit, 
including tubes, cabinet, and detailed step-by-step instruc- 
tions. Easy to build, and a genuine pleasure to operate. 

Employs push-pull 1625’s modulating parallel 6146’s for 
RF output in excess of 100 watts on phone and 120 watts 
on CW. May be excited from the built-in VFO or from 
crystals (crystals not included with kit). Features five- 
point TVI suppression: (1) pi network interstage coupling 
to reduce harmonic transfer to the final stage; (2) pi net- 
work output coupling; (3) extensive shielding; (4) all in- 
coming and outgoing circuits filtered; (5) inter-locking 
cabinet seams to eliminate radiation except through the 
coaxial output connector. Pi network output coupling will 
match 50 to 600 ohm non-reactive load. Illuminated VFO 
dial and meter face. Remote control socket provided. 

The chassis is made of extra-strong $16 gauge copper- 
plated steel. It employs potted transformers, ceramic switch 
and variable capacitor insulation, solid silver loading switch 
terminals, and high-grade well-rated components through- 
out. Features a pre-formed wiring harness, and all coils 
are pre-wound. 

High-gain speech amplifier for dynamic or crystal micro- 
phones, and restricted speech range for increased intelli- 


Steiditthii CN AMATEUR 
TRANSMITTER KIT 


The Model AT-1 is an ideal novice transmitter, and may be 
used to excite a higher power rig later on. 

This CW transmitter is complete with its own power 
supply, and covers 80, 40, 20, 15, 11, and 10 meters. Features 
single-knob bandswitching, and panel meter indicates grid 
or plate current for the final amplifier. Designed for crystal 
operation or external VFO. Crystal not included in kit. 
Incorporates such features as key click filter, line filter, 
copper-plated chassis, pre-wound coils, 52 ohm coaxial out- 
put, and high quality components 
throughout. Instruction book simplifies MODEL AT-1 
assembly. Employs a 6AG7 oscillator, 
6L6 final amplifier. Operates up to 35 $2950 
watts plate power input. Shpg. Wt. 15 Lbs, 


ANTENNA COUPLER KIT 


The Model AC-1 will properly match your low power trans- 
mitter to an end-fed long wire antenna. Also attenuates 


ence. Plenty of audio power reserve. 
ema 2%" W. x 1334” H. x 16” D. prt ahead signals above 36 Mc, reducing TVI. 52 ohm coax. input 
Schematic diagram and complete $18950 power up to 75 watts—10 through 80 meters—tapped induc- 
technical specifications on request. Shpg. Wt. 120 Lbs. tor and variable condenser—neon RF in- MODEL AC-1 
dicator—copper plated chassis and high 
Shipped Motor Freight Unless Otherwise Specified quality components. Ideal for use with $1450 
$50.00 Deposit Required on C.O.D. Orders Heathkit AT-1 Transmitter. Shpg. Wt. 4 Lbs. 
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“AMATEUR-ENGINEERED” 


Equipment For The Ham 


MODERN DESIGN: You can be sure of 
getting all the latest and most desirable 
design features when you buy Heathkits. 
Advanced-design is a minimum standard 
for new Heathkit models. 


MODEL AR-3 


©) Kecithil Vpriasie voutace 
REGULATED POWER SUPPY KIT 


Provides well filtered DC output, variable from zero to 500 
volts at no load and regulated for stability. Will supply up to 
10 ma. at 450 VDC, and up to 130 ma. at 200 VDC. Voltage or 
current monitored on front panel meter. Also provides 6.3 
VAC at 4A. for filament. Filament voltage isolated from B+, 
and both isolated from ground. Invaluable around the ham 
shack for supplying operating potentials to MODEL PS-3 

experimental circuits. Use in all types of re- ¢ 
search and development laboratories as a $3 550 
temporary power supply, and to determine de- e 

sign requirements for ultimate power supply. Shpg. Wt. 17 Ibs. 


4) Heaitthil” ANTENNA 
IMPEDANCE METER KIT 


Use in conjunction with a signal source for measuring antenna 
impedance, line matching, adjustment of beam and mobile 
antennas, etc. Will double as a phone monitor 
or relative field strength indicator. 100 pa. MODEL AM-1 
meter employed. Covers the range from 0-600 $] 450 
ohms. An instrument of many uses for the ° 

amateur. Shpg. Wt. 2 Ib. 


uo Stcaithie ~ COMMUNICATIONS-TYPE 
| au. BAND RECEIVER KIT. 


The new Model AR-3 features improved IF and RF 
performance, along with better image rejection on all 
bands. Completely new chassis layout for easier as- 
sembly, even for the beginner 

Covers 550 Ke to 30 Mc in four bands. Provides sharp 
tuning and good sensitivity over the entire range. 
Features a transformer-type power supply—electrical 
bandspread—separate RF and AF gain controls—antenna 
trimmer—noise limiter—-AGC—BFO—headphone jacks— 
514” PM speaker and illuminated tun- 
ing dial. MODEL AR-3 
CABINET: Fabric covered cabinet with $2795 
aluminum panel as shown. Part No. 91- rs 

shipping weight 5 lbs. $4.50, Shpg. Wt. 12 Lbs. 


2" HM ; (Less Cabinet) 
*Q” MULTIPLIER KIT 


Here is the Heathkit Q Multiplier you hams have been 
asking for. A tremendous help on the phone and CW 
bands when the QRM is heavy. Provides an effective 
Q of approximately 4,000 for extremely sharp “peak” 
or “null.” Use it to “peak” the desired signal or to 
“null” an undesired signal, or heterodyne. Tunes to any 
signal within the IF band-pass of your receiver. Also 
provides “broad peak” for conditioris where extreme 
selectivity is not required. 

Operates with any receiver having an IF frequency 
between 450 and 460 Ke. Will not function with AC-DC 
type receivers. Requires 6.3 volts AC at 300 ma. and 150 
to 250 VDC at 2 ma. Derives operating power from 
your receiver. Uses a 12AX7 tube, and special High-Q 
shielded coils. Simple to connect with 
the cable and plugs supplied. Measures mous Sr cation, with a sensitivity control and head- 
only 4-11/16”H.x73%4" W.x414"D. A really $995 phone jack. Includes prewound coils and rack. $3950 
valuable addition to the receiving s Indispensable instrument for hams, engineers, * 
equipment in your ham shack. Shpg. Wt. 3 Lbs. or servicemen. Shpg. Wt. 4 Ibs. 


@ ecb GRID DIP METER KIT 


This is an extremely valuable tool for accomplishing literally 
hundreds of jobs on all types of equipment. Covering from 
2 Mc to 250 Mc, the GD-1B is compact and can be operated 
with one hand. Uses a 500 pia. meter for indi- monet €0-18 
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Wo EASY TO BUILD: The assembly instruc- 
tions supplied with Heathkits are so 

ball » |} complete and detailed that anyone can 
PROVIDE THE — : | ives me, || assemble the kits without difficulty. Plenty 


6 rr | | of pictorial diagrams and step-by-step in- 
CONSTRUCTIVE ~ structions. Information on resistor color 
APPROACH TO 


codes, soldering, use of tools, etc, Build-it- 
HIGH-FIDELITY 


yourself with confidence! 


Steditthic ADVANCED-DESIGN 
rnrury AMPLIFIER KIT 


The 25 Watt Model W-5 is one of the most outstanding high fidelity amplifiers 
available today—at any price. Incorporates the very latest design features to 
achieve true “presence” for the super-critical listener. 

Features a new-design Peerless output transformer, and KT66 output tubes 
handle power peaks up to 42 watts. The unique “tweeter-saver” suppresses high 
frequency oscillation. A new type balancing circuit results in closer “dynamic” 
balance between output tubes. Features improved phase shift characteristics 
and frequency response, with reduced IM and harmonic distortion. Color styling 
harmonizes with the Heathkit WA-P2 Preamplifier and the FM-3 Tuner. 

Frequency response—within + 1 db from 5 eps to 160 Kc at 1 watt. Harmonic 
distortion only 1% at 25 watts, 20-20,000 cps. IM distortion only 1% at 20 watts, 
using 60 and 3,000 cps. Output impedance 4, 8, or 16 ohms. Hum and noise—99 db 
below rated output. Uses two 12AU7’s, two KT66’s and a 5R4GY. 


KIT COMBINATIONS: 
W-5M Amplifier Kit: Consists of main amplifier and 


power supply, all on one chassis. Complete with all neces- 4 75 
mg parts, tubes, and comprehensive manual. Shpg. Wt. e 
31 Ibs. Express only. 


’ W-5 Combination Amplifier Kit: Consists of W-5M 
Amplifier Kit listed above plus Heathkit Model WA-P2 
Preamplifier Kit. Complete with all necessary parts, $ 50 
tubes, and construction manuals. Shpg. Wt. 38 lbs. Ex- e 


press only. 


i 

f 

i Ateaithil DUAL-CHASSIS WILLIAMSON TYPE 

ribet LIFIER KIT 

I FIDELITY A ke ad : 

f This is a very popular high fidelity amplifier kit that features dual-chassis type 

i construction. The resulting physical dimensions offer an additional margin of 
flexibility in installation. It features the famous Acrosound TO-300 “ultra-linear” 
output transformer, and has a frequency response within + 1 db from 6 cps to 
150 Ke at 1 watt. Harmonic distortion only 1% at 21 watts. IM distortion at 20 

5 watts only 1.3% at 60 and 3,000 cps. Rated power output is 20 watts. Output im- 


{ pedance 4, 8, or 16 ohms. Hum and noise—88 db below 20 watts. Uses two 6SN7’s, 
two 5881’s, and a 5V4G. 


KIT COMBINATIONS: 
W-3M: Consists of main amplifier and power supply for s 75 
separate chassis construction. Includes all tubes and com- ae 

+ 


i 
i _ necessary for assembly. Shpg. Wt. 29 lbs., Express 
only. 
ee —— Consists of W-3M Kit listed above plus Heathkit § 50 
Model WA-P2 Preamplifier described on opposite page. ° 
Shpg. Wt. 37 lbs., Express only. 


Shuaditthit SINGLE-CHASSIS WILLIAMSON TYPE 


HIGH 
roury AMPLIFIER KIT 


' 

a 

| 

t 

i 

f 

t This is the lowest priced Williamson type amplifier ever offered in kit form, and 
yet it retains all the usual features of the Williamson type circuit. Main amplifier 

— and power supply combined on one chassis, and uses a new-design Chicago 

. 

' 

r 

e 


output transformer. Frequency response—within + 1 db from 10 cps to 100 Ke 
at 1 watt. Harmonic distortion only 1.5% at 20 watts. IM distortion at rated out- 
put, 2.7% at 60 and 3,000 cps. Rated power output is 20 watts. Output impedance 
4, 8, or 16 ohms. Hum and noise—95 db below 20 watts. Uses two 6SN7’s, two 
5881’s, and one 5V4G. 

Instructions are so complete that the kit may be assembled successfully even 
by a beginner in electronics. 


KIT COMBINATIONS: 

W-4AM: Consists of main amplifier and power supply for $ 75 
single chassis construction. Includes all tubes and com- 39 
— necessary for assembly. Shpg. Wt. 28 lbs. Express ® 
only. 

W-4A: Consists of W-4AM Kit listed above plus Heathkit a 50 
Model WA-P2 Preamplifier described on opposite page. 5 e 
Shpg. Wt. 35 lbs. Express only. 
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struc- ATTRACTIVELY STYLED: Heathkit 


re so high fidelity instruments are not only func- «<< “=< —e / THE VERY BEST 
Peeves tional, but are most attractive in physical = Seema ()// > 

lenty design. Such units as the preamplifier and 2} Bl WL 4 IN AUDIO WITH 
Pp in- the W-5 main amplifier are designed for B Ft ob 
color beauty as well as performance. They blend ° BUILD-IT-YOURSELF 
ild-it- with any room decor and are the kind of in- 


struments you will be proud to own. 


HEATHKITS 


1 Heathkit HIGH FIDELITY 
PREAMPLIFIER KIT 


fiers This outstanding preamplifier is designed specifically for use with the 

s to Heathkit Williamson type amplifiers. It completely fulfills the requirements 
for remote control, compensation and preamplification, and exceeds even 

ibes ‘ s - : : 

nigh the most rigorous specifications for high fidelity performance. 

~ sll Features five separate switch-selected input channels (2 low level and 

ling 3 high level), each with its own input control. Full record equalization 

ite with four-position turnover control and four-position rolloff control. 

ie Output jack for tape recorder — separate bass control with 18 db boost 
and 12 db cut at 50 cps. — treble control offering 15 db boost and 20 db cut 
at 15,000 cps — special hum control to insure minimum hum level — and 
many other desirable features. Overall frequency response (with controls 

} set to “flat” position) is within 1 db from 25 eps to 30,000 cps. Will do justice 


to the finest available program sources. Beautiful satin-gold fiinish. z 


Power requirements from the Heathkit Williamson type re 
) high fidelity amplifier — 6.3 VAC at 1amp., and 300 VDC at $975 
| 10 Ma. Uses two 12AX7’s and one 12AU7. Shpg. Wt. 7 Lbs. 


Q  Atdithil r0-Watt HIGH FIDELITY 
AMPLIFIER KIT 


This Heathkit Model offers you the least expensive route to high fidelity 


| 


ype performance. Frequency response is + 1 db from 20-20,000 cps. Features 
a full 20 watt output using push-pull 6L6’s, and incorporates separate bass 
to and treble tone controls. Preamplifier and main amplifier are built on the 

20 same chassis. Four switch-selected compensated inputs and separate bass 
rs, and treble tone controls provide all necessary functions at minimum in- 


vestment. Features miniature tube types for low hum and noise. 
Uses 12AX7, two 12AU7’s, two 6L6G’s and a 5V4G. A most interesting 


} “build-it-yourself” project, and an excellent hi-fi amplifier 
for home use. Well suited, also, for public address applica- MODEL A-98 
$3550 


tions because of its high power output and high quality 
; audio reproduction. Another Heathkit “best-buy” for you! Shpg. wt. 23 Lbs. 


*} Heath 7 WATT 
AMPLIFIER KIT 


The redesigned Model A-7D features a new type output transformer for 


nd tapped screen operation, and provides improved sensitivity, reduced distor- 

ier tion, and increased power output. 

go The full 7-watt output of the Model A-7D is more than adequate for nor- 

it- mal home installations. Frequency characteristics are + 1144 db from 20 to 

20,000 cps. Potted output and power transformers employed. Push-pull 
output — detailed construction manual — top quality parts 

en — high quality audio without great expense. Output trans- a are 
former tapped at 4, 8, and 16 ohms. Bass and treble tone $1695 
controls p.ovided on the front chassis apron. Shpg. Wt. 10 tbe. 


Model A-7E: Provides a preamplifier stage with two switch-selected 
inputs and RIAA compensation for variable reluctance or low level 
cartridges. Preamplifier built on same chassis as main amplifier. Model 
A-7E. Shipping weight 10 lbs. $18.50. 
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~ MODEL FM-3 


Shpg. Wt. $2450 
7 Ibs. a 
(with cabinet ) 


The new Heathkit Model FM-3 features tremendous circuit 
improvements and brand new physical design. Sensitivity is 
better than 10 pv. for 20 db of quieting, and it employs a 
completely modern tube line-up for high gain and stable 
operation. Incorporates its own power supply, and has pro- 
vision for low-level or high-level output at low impedance. 

The attractive Model FM-3 matches the WA-P2 Pre- 
amplifier in color, styling, and physical size. 

Incorporates automatic gain control, a highly stabilized 
oscillator, and illuminated tuning dial. Educational treat- 
ment of construction manual simplifies assembly for the 
newcomer to electronics. IF and ratio transformers are pre- 
aligned, and the front-end tuning unit is pre-assembled and 
aligned. Uses 6BQ7A as a ‘cascode type RF stage, 6U8 oscil- 
lator-mixer, two 6CB6’s as IF amplifiers, a 6AL5 ratio de- 
tector, a 6C4 audio amplifier, and 6X4 rectifier. 


fo Are you on our mailing list? 
om 


Bria 


New! 


ee ere, Sa Mie 


HEATHKIT HIGH-FIDELITY 


FM TUNER «.: 


Features 


Brand New, Modern FM Circuit Using Latest Type 
Miniature Tubes. 

Low-Noise Cascode RF Stage—Two IF’s—Ratio Detector 
—Stage of Audio. 

Extremely Good Sensitivity and Band-Pass for Outstand- 
ing Performance. 

Strikingly Attractive Satin-Gold Finish to Match Heath- 
kit Model WA-P2 Preamplifier. 

Compact Physical Dimensions for Most Pleasing Appear- 
ance and Increased Circuit Efficiency. 


Build your own radio receiver with con- 
fidence, even if you are a beginner. Com- 
plete instructions supplied 
Features transformer-type power su 

ply, high-gain miniature tubes, built-in 
antenna, 514” speaker, and planetary 
tuning from 550 Kc to 1500 Ke. Adapt- 
able for use as AM Tuner and phono 
amplifier. Educational treatment of the 
construction manual helps the beginner 
learn about radio circuits and parts as 
he builds. 


CABINET: Fabric covered plywood cabi- 
net with aluminum panel as shown. Part 
91-9, Shpg. Wt. 5 lbs., $4.50. 


HEATHKIT BROADCAST-BAND RECEIVER KIT 


MODEL BR-2 
$1750 cline 


Shpg. Wt. 10 Ibs. 


If not—how about sending us your name? 


ORDER BLANK 


SHIP VIA 


from 


D Parcel Post 
0 Express 


D Freight 


D Best Way 
(PLEASE PRINT) 


QUANTITY ITEM 


MODEL NO. PRICE 


NOTE: ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
Please ship C.0.D.(. ) postage enclosed for pounds. 


Enclosed find ( ) check ( ) money order for 


On Express orders do not include transportation charges— they will be collected by the express agency at time of delivery. 


ON PARCEL POST ORDERS include postage for weight shown. ORDERS FROM CANADA and APO's must include full remittance. 


HEATH COMPANY 1°“ 


of Daystrom, Inc, 


BENTON HARBOR 15, MICHIGAN 
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Transistorized 


COMPACT, transistorized audio am- 

plifier designed to operate a speaker 
in class B push-pull, transformer-cou- 
pled, 44 watt power output is easy to 
build and relatively inexpensive. 

Transformer coupling between the 
transistor amplifier stages provides im- 
pedance matching and allows the use of 
fewer stages for the same over-all gain 
than RC interstage coupling. 

The circuit itself is built around three 
of the General Electric 2N107 junction 
transistors of the “p-n-p” type. The am- 
plifier is powered by four 11% volt pen- 
lite cells and operates in push-pull class 
B. Frequency response is from 100 to 
8000 cps with an over-all power gain in 
excess of 50 db. 

The three transistors are connected in 
a grounded-emitter type circuit which 
provides sufficient power to operate a 
good quality 4” to 6” PM speaker with a 
3.2 ohm voice coil. 

The transformers required for this 
construction are of the type especially 
designed for transistor circuitry. An 
important feature of such components 
is their high inductance and low d.c. re- 
sistance. Input impedance of this cir- 
cuit is 1000 ohms. For high impedance 
inputs a matching transformer is re- 
quired. For magnetic inputs a preampli- 
fier is needed. 

Since a feedback loop is employed, 
the necessary precautions in regard to 


Audio Amplifier 


phasing must be employed. Follow the 
color coding of the transformers care- 
fully. Should oscillation occur after 
completion, reverse the black and green 
wires of the output transformer. The 
transformers, which are the only special 
components required to build this am- 
plifier, are manufactured by Argonne 
Electronics Mfg. Co. : 

For those who wish to avoid the trou- 
ble of shopping for individual compo- 
nents, Lafayette Radio, 100 Sixth Ave- 
nue, New York 13, New York has a kit, 
Model KT-69, available for $17.95. 

The primary purpose of this kit is for 
the experimenter, student, or anyone 
who wants to obtain some working 
knowledge of transistor operation. For 
all practical purposes, considering the 
price, a vacuum tube-type power ampli- 


fier would be more advisable. —~D- 


Over-all view of the 

transistorized au- 
dio amplifier. Here, it 
is built breadboard 
style on a chassis 
measuring 3” x 4” x 1”, 
although any arrange- 
ment of parts will do. 


vas 
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~ 
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<= Complete schemat- 
ic diagram of audio 
amplifier. It uses three 
of the new G-E 2N107 
transistors and two spe- 
cially-designed transis- 
tor type transformers. 
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did U OW head, 


Mac’s Service Shop 
December Issue, Page 74 
on magnetic shielding? 


“Magnetic shielding is becoming 
more important every day. 


“Golly, that spot can’t be moving 
more than a sixty-fourth of an 
inch if it moves at all,” Barney 
marvelled. 


On the other hand, if the scope 
is to be used around strong fields, 
a shield is a real necessity; fur- 
thermore, if the scope owner is 
a darned crank, as | cheerfully 
admit | am, who does not want 
anything influencing the motion 
of that spot except the signal fed 
into the amplifiers, a shield is 
worth its cost in personal satis- 
faction. 


Here’s how to get Fernetic Scope 
Shield for 
HEATH KIT Model 0-10 


FERNETIC CRT SHIELD 

$8.94 P. P. Prepaid 

Also low intensity shield can be furnished for 
inside of other shield at slight additional cost — 


both shields for $11.04 P. P. Prepaid. Complete 
with instructions for installation. 


Send check or money order with order; 
Sorry no C.0.D.s. 


MAGNETIC SHIELD DIVISION OF 
PERFECTION MICA COMPANY 


20 N. WACKER DR, SUITE 1829-A 
CHICAGO 6, ILLINOIS 


Pilot AF-860 tuner used in making tests. 


Tuning 


Meter? 


By JAN SYRJALA 


An engineering evaluation of resonance indicators for FM 


and AM receivers and some conclusions regarding their use. 


terest in high-quality audio systems 

that has developed during the past 
few years, the author is frequently 
asked to evaluate and compare equip- 
ment for the benefit of confused music 
lovers. 

One commonly-asked question con- 
cerns the relative merits of the various 
types of tuning indicators. It is difficult 
to obtain maximum FM performance 
from an FM receiver if there is no 
adequate method of determining 
whether or not the set is tuned in “on 
the nose.” It must be understood that 
the lack of a tuning indicator does not 
mean that a tuner is of poor quality or 
cheap, it merely means that it is more 
difficult to insure consistent top per- 
formance from such a system. 

Two general classes of tuning indi- 
cators are available: electron-ray tubes 
and meters. This article will describe 
and evaluate the two types in the 
hopes that the reader will obtain a 
fuller appreciation of the necessity for 
exact tuning and an understanding of 
how it can be achieved. 

Although the author, like many oth- 
ers in the field, had many theories 
based on casual observations of tuning 
indicators, it was felt that some ex- 
perimentation was necessary in order 
to gather quantitative data with which 
to evaluate such devices. In order to 
gather the desired information, a 


W tere the steady increase in the in- 


representative tuner had to be se- 
lected. A Pilot Model AF-860 was se- 
lected as the “guinea pig.” It was 
chosen since it is equipped with an ef- 
fective tuning meter and is in the 
medium price class. Just as important 
are its circuit features which make it 
possible to acquire a great variety of 
performance data: FM reception, wide- 
band and conventional AM reception, 
automatic frequency control on FM, 
continuously variable by means of a 
front panel knob, low oscillator drift, 
and a sensitivity of 2 microvolts for 
20 db of quieting. 

In order to make comparisons under 
identical signal conditions, it was 
necessary, of course, that all the in- 
dicators be connected to the same re- 
ceiver and operated simultaneously. To 
accomplish this, two sockets on flex- 
ible leads were installed for the opera- 
tion of two electron-ray indicators and 
the power supply was augmented 


Phosphor decay rate for tuning eye tubes. 
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slightly. The two tuning “eyes” which 
were considered were the 6E5 and the 
6AL7. There was no problem with the 
6E5; however, the 6AL7 required high- 
er voltage than that available from the 
receiver’s power supply so an addi- 
tional rectifier tube and filter capaci- 
tor were installed. The meter-type tun- 
ing indicator is an integral part of the 
tuner and was left “as is.” 


Indicator Types 


The 6E5, one of the most common 
types of electron-ray indicators, is 
found in many AM and some FM re- 
ceivers. When operating, its screen or 
“target” glows, showing a disc of 
green light with a dark center. The 
latter is caused by an internal shield 
that blocks off the light from the 
heater element of the tube. A pie- 
shaped wedge of darkness or shadow 
area on the green disc varies in width 
with the strength of the incoming 
signal. 

The 6AL7 is very different in con- 
struction, appearance, and use. It was 
developed by General Electric Com- 
pany in 1945 out of the realization that 
if electron-ray indicators were to be 
used in FM receivers a more suitable 
type would be required. First of all, 
the 6AL7 is actually a double indica- 
tor, whereas the 6E5 indicates only one 
signal voltage, usually the a.v.c voltage 
in AM receivers or the first limiter 
grid voltage in FM sets. The 6AL7 
indicates not only either of these sig- 
nals but, in addition, the voltage at 
the discriminator output in FM re- 
ceivers. This latter information is 
rather important for tuning FM sets 
correctly. 

The 6AL7 displays two side-by-side 
rectangular fluorescent patterns. These 
function in such a manner that the 
entire upper half of the pattern moves 
according to the voltage at the dis- 
criminator output; the other side is 
fixed by being at ground potential and 
serves for comparison with the adja- 
cent pattern. The principle behind the 
comparison of the two patterns lies 
in the fact that when the receiver is 
properly tuned to a station the d.c. 
voltage at the discriminator is zero. 
Therefore, when the movable pattern 
is aligned with the fixed pattern 
(which is at zero potential) we know 
that the set is properly tuned. 

The third form of tuning indicafor, 
the meter, employs minute FM dis- 
criminator or AM a.v.c. currents from 
the discriminator output in FM or the 
a.v.c. circuit in AM, which may vary 
in magnitude and polarity with tun- 
ing. These currents deflect a highly 
sensitive pointer which indicates rela- 
tive or absolute changes in the cir- 
cuit currents. In FM receivers it is 
advantageous to use a meter with its 
zero indication in the center of the 
scale, because the discriminator out- 
put current is zero with correct tun- 
ing and changes polarity as the set is 
tuned through the proper setting. The 
meter is thus capable of indicating 
these changes. It is possible to use an 
ordinary meter that has the zero mark 
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at either end of the scale, but this 
obviously tells only half the tuning 
story. 

Fig. 1 will provide the reader with 
an insight into the operation of the 
three basic types of tuning indicators. 
These photographs show the entire FM 
tuning process of the indicators when 
“off-station,” ‘“on-station,” and “off- 
station” once more. 

Fig. 2 shows a similar tuning se- 
quence but for AM reception. In this 
case the photos show (from left to 
right) a severe case of mistuning, a 
slight case of “off-station,” and fi- 
nally, ‘“on-station” reading. Here the 
reader should observe that the meter 
varies or is deflected to one side of its 
scale only. This is because AM tun- 
ing indications are taken from the 
a.v.c. voltage which is always negative. 
In the case of the 6AL7, note that the 
height of the image indicates the state 
of tuning. 

The most serious problem encoun- 
tered with tuning “eyes” is the decay 
of the fluorescent screen material. 
This phosphor de-activation is due to 
heating effects. There are two sources 
of heat. The first is the thermal radia- 
tion emanating directly from the 
heater-cathode. The second and more 
destructive heat is generated by the 
impact of the electron stream on the 
phosphor surface. This is quite un- 
avoidable since it is this very bom- 
bardment of electrons which produces 
the visible indicating pattern. 

The brilliance and sensitivity of tun- 
ing “eyes” vary with the target volt- 
age. In the case of the 6E5, reducing 
the target voltage by one-half rough- 
ly doubles the sensitivity, while with 
the 6AL7 tube the sensitivity remains 
relatively constant through a rather 
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Fig. 2. Tuning 
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for an AM receiver as discussed in 


Fig. 1. Three basic types of indications over an entire FM tuning process during which station is off, “on-the-nose,” then off again. 


wide range of applied target voltages. 

At this point one might well ask 
what are the advantages of using a 
tuning eye of some form in lieu of a 
meter. The advantage of the tuning 
eye lies in its high input resistance 
which permits the eye tube to be con- 
nected almost anywhere in a circuit 
without disturbing that circuit. In ad- 
dition, the initial cost of an eye tube 
is low when compared with a meter. 

Like a small child eating his vegeta- 
bles first and saving the meat for last, 
we shall now embark on the matter 
of the tuning meter. It has no fila- 
ment or target to deterioriate. It does 
draw a small amount of power from 
the circuit, although it is too small to 
be of consequence. One decided ad- 
vantage is its long-term stability. Once 
it is calibrated, nothing short of a ham- 
mer blow disturbs its accuracy. 

The aural tuning of AM receivers is 
fairly easy because the listener can 
compare the intensity of the back- 
ground noise with that of the signal. 
FM background noise is_ generally 
present only when the receiver is ex- 
cessively out of tune, unless the signal 
strength is such that the receiver is 
not limiting properly. Furthermore, 
the change of tone quality in an out- 
of-tune FM receiver is not quite as 
noticeable as it is on an AM set. When 
tuning an FM set by ear, one must 
listen very carefully to the extreme 
ends of the audio spectrum for signs 
of degradation, usually in the form of 
poor transients and intermodulation 
distortion. If the program has dis- 
torted highs or lacks lows, as in the 
case of many remote transmissions or 
poor recordings, it is very difficult to 
tune the station by ear alone. 

When an FM tuner drifts appreciably 
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text. From left to right, badly mistuned, “off-station,” and “on-station. 


during the initial warm-up period, dis- 
tortion of the program material sets 
in. The onset of this distortion can 
be so slow that the listener is not im- 
mediately conscious of it, although it 
will grow on him. Drift is easily ob- 
served on a tuning meter and with the 
aid of the latter is easily corrected. In- 
deed, it becomes possible, with a little 
experience, to “off-tune” the set with 
the meter in such a direction that the 
tuner drifts into perfect tuning after 
the warm-up period, instead of out of 
it. The signals will sound fuzzy at the 
start, but will soon clear up. 

In the course of experimenting with 
the AF-860 tuner, we found that there 
is a surprising difference in the facility 
with which FM stations can be tuned 
in, using the indicators mentioned. For 
example, in order to locate center fre- 
quency with a 6E5, one oscillates the 
tuning knob in gradually decreasing 
increments until the eye shows itself 
to be most completely closed. Receiver 
drift will cause the eye to open but 
will not indicate the direction in which 
the tuning knob must be turned to 
compensate’ for the error. The 6AL7 
is more helpful in this regard. When 
tuning with a meter, adjustment is 
simpler and more positive in that one 
can see immediately both the direction 
and the degree of the drift. There is no 
need to wiggle the tuning knob or to 
try to align the ragged edges in an 

To summarize the advantages of the 
meter type tuning indicator: the meter 
indicates direction and amount of mis- 
tuning by a relatively large deflection, 
the meter has a specific calibrated 
point for indicating correct tuning, and 
the life of the meter is well in excess 
of the life of the tuner itself. —30-— 
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TELEVISION MASTS OF WHEATLAND WWHS0))-7033 


BUILT TO 


LAST 


a 
WHEATLAND OnsIayeA-0213 


HOT DIP GALVANIZED 
ELECTRIC WELD STEEL TUBING 


Entire tube is dipped in molten zinc for complete rust 
protection inside and outside 


HOT DIP GALVANIZING MAKES 
MAST RUST RESISTANT! 


nee EN. 
WHEATLAND 09703701-7053 —Heavy gauge steel tubing “ / 
with an extra heavy coating of prime western zinc that 
actually adds weight to the TV mast. 


.yN 
WHEATLAND Ronen amued 1S CORROSION PROOF 
—Tube is completely dipped in huge tank of molten § 
zinc that coats inside and outside with layers of pure <«/i' 
{, zine that are actually fused to surfaces of zinc—sealing « 
8 out destructive weather elements. 


WHEATLAND WS T0IR CHIP PROOF AND SCRATCH 
PROOF—If galvanized coating is scratched, surrounding 7 

, zine actually “heals the wound”. Hot dip galvanizing fay 
% automatically protects mast and base. F 


PRE-GALVANIZED STRIP TUBING FOR TV MASTS & wr . 5 
gives you quolity at « populer price! ; - 
ORL ltl a. | 


WHEATLAND TUBE COMPANY 


BANKERS SECURITIES BUILDING * PHILADELPHIA 7, PA.° MILLS: WHEATLAND, PA. ¢ DELAIR, N.J. 


BETTER | BETTER 
SOUND! diver |ipGe value! 


Teday’s lowest-cost, Ready f i 
acoustically - portect KIT NO. 900 assembly! We os 
housing for 1- or 2- HORN LOADED Oy pon Lod agg 


way speaker systems! 


Takes 12” or 15” 
=. woofer and any size or 
type tweeter, up to 5” 
x 12”, rectangular or 
round. All necessary 
adapters included. 


Direct mounting of 
speakers on sturdy, 
wood. 


CORNER ENCLOSURE 


5” plywood and tum- 
ber, cut and machined 
to exact size; full 
acoustical insulation; 
hardware; glue; wood 
filler; sandpaper . . . 
everything! 


In fact... you'll even 
find a full grille cloth 
front; full solid wood 
side panels, and deco- 
rative moulding .. . 


Full front radiation, 
assures ‘‘come alive” 
clarity and brilliance. 


Unique internal horn 
design; rear wave 
loading through spe- 
cial “‘extended horn’’ 
arrangement. Full, 
clean bass response. 


every part engineered 
for foolproof, accurate 
assembly... every 
joint located and 
marked, to fit perfectly 
and stay that way... § 


and, on one sheet... & 
all the instructions 
om need, graphically 
Illustrated and de- = 
scribed in simplest, 
step-by-step terms. 


Mail today for complete catalogue! 

To: RIVER-EDGE SALES CORP. Dept. RT-16 
Port Washington, N. Y. 

Send River-Edge Catalogue to: 


Cabinet resonances 
virtually eliminated by 
correct proportioning. 
Ample acoustical in- 
sulation. Solid plywood 
sides, reinforced. 


Dimensions: 36” wide 
X 18%” deep x 32” 
high. Side length: 26”. 
Weight: 45 Ibs. 
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Mac's Service Shop 
(Continued from page 73) 


bill,” Mac suggested. “Quite likely the 
original instructions accompanying the 
set mentioned this, but the first thing 
any good red-blooded American does 
with instructions is to throw them 
away; so a reminder may help.” 

“Say, Mac,” Barney commented as 
he placed the corrected bill and the 
note on the set, “I was just wondering 
if we shouldn’t build up a variable- 
voltage transformer that would allow 
us to go ’way on down below the 90 
volts minimum we can get out of our 
isolation transformer. Every now and 
then I wish I could start with a very 
low line voltage and come up a little 
step at a time to the full 117 volts.” 

“When would: you need something 
such as that?’ Mac asked with interest. 

“Well, for instance, the other day 
I got a set which the owner said 
burned out new tubes as fast as he 
could plug them in. A resistance check 
across the heater string with good 
tubes in the sockets revealed nothing 
wrong; but sure enough when I 
plugged it in, two tubes went out be- 
fore I could unplug it. As I suspected 
and later proved, one of the tubes de- 
veloped a_ cathode-to-heater short 
very shortly after the heater started 
to warm up; and this allowed the full 
line voltage to appear across two of 
the tubes and burned them out. Un- 
fortunately, neither of the _ tubes 
burned out was the one with the trou- 
ble-causing short; so it just stayed in 
there all ready to take care of the 
heaters of the next pair of tubes put 
into those empty sockets. Now I feel 
sure that if I could have started with 
a very low voltage, say twenty or 
thirty volts, and gradually raised that 
voltage a few volts at a time, I could 
have triggered this condition at a volt- 
age level that still would not have been 
sufficient to burn cut the heaters.” 

“I’m convinced you could, and I’m 
delighted to see you using the old nog- 
gin,’ Mac applauded. “However, I be- 
lieve we can satisfy your needs without 
going to the expense of a new trans- 
former.” 

“Yeah?” Barney doubted. 

“As I see it, all we have to do is 
take an old tube base and run a couple 
of leads from its heater prongs to an 
ordinary a.c. receptacle,” Mac ex- 
plained. “Then, whenever we need a 
very low a.c. voltage to power a re- 
ceiver, we simply plug the tube base 
into a socket on the tube checker and 
plug the receiver into the a.c. recep- 
tacle. With the heater voltage se- 
lector on the tube tester, we can have 
practically any voltage we want from 
1 volt right on up to the full line volt- 
age. The fuse on the tube tester will 
prevent our damaging it with any un- 
expected overload. Since the tube 
checker uses a variable resistor in se- 
ries with the transformer primary to 
serve as a line-voltage adjustment, the 
drop across this resistor provides our 
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lash-up with rather poor voltage regu- 
lation. This will serve as an advantage 
in that any sudden increase in current 
demand will produce a voltage drop 
that will tend to prevent serious dam- 
age.” 

“Nothing brings out the inventive 
genius of a Scotsman like the alarm- 
ing prospect of having to put out some 
money,” Barney said admiringly. ‘That 
will work fine, and I’ll build up that 
little adapter right now while we have 
time. Incidentally, while I realize a 
breathing spell like this is bad for busi- 
ness, I must admit I rather enjoy see- 
ing the shop all caught up for once. 
Seeing the bench all cleaned off this 
way makes me feel kind of free and 
easy and relaxed, and I get a kick out 
of your having time to do some serious 
talking.” 

“You know something?’ Mac con- 
fessed with a twinkle in his eye. “This 
probably convicts me of being a very 
low-pressure businessman and a worse 
Scotsman, but I enjoy it too!” -3}- 


SIMPLE SIGNAL TRACER 
By VICTOR SCHNEIDER 


HE signal tracer described here is a re- 

liable, inexpensive, and handy device 
for the radio service technician or the 
hobbyist who does not want to have to 
rely on one of the larger, more elaborate 
test instruments for the job. 

The original model was built into a 
soft plastic cigarette case because it was 
easy to obtain and holes in the case 
could be made with a pair of scissors. 
Most of the parts required were found 
lying around in the spare parts box. 
For the rectifier, almost any kind of ger- 
manium diode will do. However, for best 
results, the use of a high-efficiency type 
such as the 1N34, 1N56, or at 2 lower 
price, the CK 706, is recommended. 

This tracer has one novel feature that 
makes it different from others of its 
type, which usually have no provision 
for tracing a demodulated radio signal. 
An extra jack is provided which is used 
to bypass the crystal. All parts shown on 
the circuit diagram are standard and 
easily obtainable. 

The testing points for a radio using 
octal tubes with grid caps are: the grid 
cap on the converter tube, r.f. amplifier, 
and sometimes the preamplifier, and 
pin 3, which is generally connected to 
the plate. For sets using octal tubes 
without caps, the points are: pin 3 or 8 
to the plate circuit, and pin 2, 4, or 5 
for the input circuit. 

For a set using miniature tubes, the 
test points are: pin 2, 3, or 6 for bat- 
tery portables, and pin 1, 5, 6, or 7 for 
table models. 

Considering the small amount of time 
and money involved in building this 
compact unit, it performs amazingly 
well and is a valuable test bench acces- 
sory. 


Schematic diagram of the inexpensive 
signal-tracing probe: described here. 
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“Breathtaking!” = 
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SERIES 80-C 


ge ev toate DIFFERENT,” says Edward Tatnall Canby, Audio 
Magazine. “Has everything, at a very reasonable price for 
top-quality hi-fi equipment. The easiest to read and operate I’ve ever 
seen. The specs on performance are breathtaking and the over-all 
quality of its electrical operation is pretty closely comparable to that 
of a professional broadcast console control board. This is the current 
standard for really hi-fi operation of controls in the home. Hum, 
distortion, et al are so low as to be inaudible and mostly unmeasur- 
able in the lab. And all this, mind you, in the middle price range.” 


Chassis Only, $99.50 * Mahogany or Blonde Cabinet, $9.95 
Remarkable Features of THE FISHER 80-C 


@ Professional, lever-type equalization for all current recording character- 
istics. @ Seven inputs, including two Phono, Mic and Tape. ® Two cathode- 
follower outputs. © Complete mixing and fading on two, three, four or five 
channels. @ Bass and Treble Tone Cuntrols of the variable-crossover feed- 
back type. @ Accurately calibrated Loudness Balance Control. @ Self-powered, 
@ Magnetically shielded and potted transformer. @ DC on all filaments; 
achieves hum level that is inaudible under any conditions. @ Inherent hum: 
non-measurable. (On Phono, 72 db below output on 10 mv input signal; 
better than 85 db below 2v output on high-level channels.) @© IM and 
harmonic distortion: non-measurable. @ Frequency response: uniform, 10 to 
100,000 cycles. © Separate equalization and amplification directly from tape 
playback head. @ Four dual-purpose tubes, all shielded and shock-mounted. 
@ Separate, high-gain microphone preamplifier. @ Push-Button Channel- 
Selectors with individual indicator lights and simultaneous AC On-Off 
switching on two channels (for tuner, TV, etc.) ® Master Volume Control 
plus 5 independent Level Controls on front panel. @ 11 Controls plus 5 
push-buttons. @© Three auxiliary AC receptacles. size: Chassis, 12%4” x 7% 
x 44%” high. In cabinet, 13-11/16” x 8” x 54%4” high. Shipping weight, 10 pounds, 


Prices Slightly Higher West of the Rockies 
WRITE TODAY FOR COMPLETE SPECIFICATIONS 


FISHER RADIO CORP. - 21-23 44th DRIVE - L. |. CITY 1, N. Y. 
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SENSITIVE RELAYS of cer 
A comprehensive catalogue on high- The 
speed and sensitive relays is now avail- pass 
able on request from the Electronics pensa 
Division of Iron Fireman Mfg. Co., throu 
2838 S. E. 9th Ave., Portland 2, Ore. lar ty 
The 12-page catalogue describes re- comp 
lays especially designed for precision of pri 
aircraft electronic equipment conform- toget! 
ing to highest military ratings in qual- eleme 
ity control. Rec 
Operational charts and instructions must 
for their use are included. The charts 
provide a means of predicting the be- 
havior of special values of coil resist- Ger 
ance and other operating characteris- tady 
AN EXCEPTIONAL, NEW THIRTY-WATT AMPLIFIER ¢ HANDLES SIXTY-WATT PEAKS! tics. Dimensional and wiring diagrams bullet 
are also shown in this publication. oped 


/ | TUBES FOR INDUSTRY ve 
The Tube Division of Radio Corpora- The 
a e tion of America, Harrison, N. J., has 6346 


just released a new technical booklet 
\ : 

plifier tubes, and other special types. — 
In addition, a chart is included listing Deut 
i eut: 
RCA types intended for government Blvd 
end use only. venti 
The booklet is priced at 20 cents a aie 
copy and is available from local tube Ite 


covering the subject of receiving-type + sg 
tubes for industry and communications. emetic 

The 20-page booklet contains tech- an tik 
nical data on 130 small industrial the c 


tubes including “Special Red” tubes, 
premium-tubes, pencil-type tubes, com- 
puter tubes, glow-discharge tubes, fn 
small thyratrons, low-microphonic am- 


distributors or from the Commercial ies ol 
ofe gabe Dept. of the Tube Divi- eonne 
-Watt Ampilitier ee oe 
GROUND ANCHOR DATA wee 
Laconia Malleable Iron Company, Th, 
MODEL 80-AZ Laconia, N. H., is in production on a eeens 
new ground anchor which has been cana 
NOTHER FISHER FIRST — our great new 30-watt amplifier with developed by Clevett Engineering Lab- finish 
PowerScope, a Peak Power Indicator calibrated in watts to show ae of 34 Harwood Road, Natick, Ad 
instantly the peak load on your speaker system. The new FISHER Details oes this weer Qedee wee te rect | 
80-AZ Amplifier is the first with a positive indicator to prevent voice cluded in a four-page booklet which pany. 
coil damage. The Model 80-AZ is magnificent in appearance and quality. lists the outstanding features of the 
anchors, specification and installation 
Incomparable Features of THE FISHER Model 80-AZ ian ond Scenes applications for Ge 
a High output — less than 0.5% distortion at 30 watts; less than 0.05% at 10 watts, the devices. An insert data sheet illus- chus¢ 
Handles 60-watt peaks. g Intermodulation distortion less than 0.5% at 25 watts and 3 just 
o2% = poner . snag response 10 to —_ anes ae e db foom trates, by means of cartoon no ranaing titlec 
‘o 20, cles. a Power output is constant wit! % 5 in- 
35,000 idee. Hum and noise sed better than 96 db below Aponte {'e Three aviv og anchor grounds mou dias Th 
separate feedback loops for lowest distortion and superior transient response. stalled. brati 
mw Unique cathode feedback circuit for triode performance with the efficiency of Write the manufacturer for a copy 
tetrodes. g Output transformer has interleaved windings and a grain-orjented steel f this dat heet meas 
core. g Three Controls: PowerScope, Z-Matic and Input Level. g Handsome, brushed- 0 IS Gata snect. typic 
a — ne a eae by ie bg par wane | " — Com. oneeemermeemneneneeomeste resul 
plement: 1—12 » l— » 2— , I— -G, 1— S icator, 
1—Regulator. » 8- and 16-ohm outputs. = Size: 154, x44 x 6%” high, Waicutrs 22 Ibs. Moss "Shctosc  Duirbutieg Co the | 
. Inc., 3849 Tenth Ave., New York 34, brati 
Price Only $99.50 N. Y., is currently offering copies of b Sir 
Price Slightly Higher West of the Rockies its four-page brochure covering a line camel 
WRITE TODAY FOR COMPLETE SPECIFICATIONS Sue for the service As 
FISHER RADIO CORP., 21-23 44th DRIVE ¢ L. I. CITY 1 © N. Y. This two-color flyer lists v.o.m’s, “‘su- in t 
: | per meters,” tube testers, CRT tube Copit 
Janu 
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checkers, ‘““Genometers”, etc. Copies of 
this publication are available from the 
company on request. 


SOLAR CAPACITORS 

Solar Mfg. Corp., E. 46th St. and 
Seville Ave., Los Angeles, Calif., has 
recently released a new 24-page cata- 
logue which gives application data, 
capacity-per-size designations, specifi- 
cations, and curves for a complete line 
of ceramic capacitors. 

The line includes disc types in by- 
pass, high voltage, temperature-com- 
pensating and special styles, feed- 
through and trimmer types, and tubu- 
lar types in bypass and temperature- 
compensating styles. An extensive line 
of printed networks is also catalogued, 
together with data on piezoelectric 
elements. 

Requests for copies of this catalogue 
must be made on company letterhead. 


MICROMINIATURE RELAYS 

General Electric Company, Schenec- 
tady 5, N. Y., is offering a four-page 
bulletin describing its recently-devel- 
oped microminiature relay for elec- 
tronic applications which demand min- 
imum size and weight. 

The publication, designated GEA- 
6346, describes the relay and lists 
specifications for both the standard and 
the current-sensitive models. The her- 
metically-sealed relay weighs .35 ounce 
in the standard model and .4 ounce in 
the current-sensitive model. 


AN CONNECTORS 

In order to assist engineers to 
quickly specify AN connectors for a 
wide range of applications, The 
Deutsch Company of 7000 Avalon 
Blvd., Los Angeles 3, California is cur- 
rently offering a new wall chart which 
measures 22” x 27”, 

Items shown for ready reference on 
the chart include selection of the right 
connector, data on number of contacts, 
contact size, voltage rating, creepage 
distance, and particularly spacing in- 
formation. 

The section on specifying complete 
connector assemblies includes data on 
insert insulation materials and shell 
finishes. 

Address requests for the chart di- 
rect to Mr. R. H? Cumins of the com- 


pany. 


VIBRATION MEASUREMENT 

General Radio Company, 275 Massa- 
chusetts Ave., Cambridge 39, Mass. has 
just issued a new 64-page booklet en- 
titled “Measurement of Vibration.” 

The text covers the meaning of vi- 
bration terms, description of vibration- 
measuring instruments, procedures, 
typical examples, and interpretation of 
results., A short section is devoted to 
the human response to mechanical vi- 
bration. 

Since unwanted vibration is a plague 
but since there are also desirable and 
useful types of vibration, the first step 
in understanding the phenomenon lies 
in the measurement of vibration. 
Copies of the booklet are free. —3Q- 
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MODEL 80-T ¢ MOST ADVANCED PROFESSIONAL TUNER WITH COMPLETE AUDIO CONTROL 


Hit of the Audio Fairs! 


THE SERIES 80 


FISHER 


FM-AM TUNERS 


H are America’s first FM-AM tuners with TWO meters for micro- 
accurate tuning, just one of the many unique features that mark 
THE FISHER Models 80-T and 80-R as the finest you can buy. They fol- 
low deservedly the unmatched reputation of their predecessors, Models 
70-RT and 50-R. The 80-T and 80-R are truly designed for the future. 


Outstanding Features of THE FISHER Series 80 


a The 80-T features extreme sensitivity (1.5 mv for 20 db of quieting.) = Separate 
FM and AM front ends, completely shielded and shock-mounted. g Separate tuning 
meters for FM and AM pw 72-ohm, plus exclusive, balanced 300-ohm antenna inputs 
for increased signal-to-noise ratio. s AM selectivity adjustable; AM _ sensitivity 
better than 1 microvolt. g Inherent hum non-measurable. g Distortion below 0.04% 
for 1 volt output. = 4 inputs, including separate tape playback preamp-equalizer, 
gs Six record equalization choices. gs Two cathode follower outputs. g 16 tubes, 
(80-R: 13 tubes.) = 8 controls including Bass, Treble, Volume, Function, Equaliza- 
tion, Tuning, Loudness Balance, AFC. » Self powered. g Magnificent appearance 
and workmanship. gs Cxassis Size: 12%” wide, 8%” deep less knobs, 6” high 
(80-R: 4” high.) ms NOTE: Model 80-R is identical to the above, but is designed 
for use with an external audio control such as THE FISHER Series 80-C, 


MODEL 80-R ¢ FOR USE WITH EXTERNAL AUD!O CONTROL MODEL 80-T 


$1995° 


MODEL 80-R 


$169>5° 


MAHOGANY OR BLONDE 
CABINET: S$] 795 


Write For FULL Details 


FISHER RADIO CORP. 


21-23 44th DRIVE 
LONG ISLAND CITY 1,N.Y. 
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Examine FREE 


Prentice-Hall 


ELECTRONICS & 
UHF LIBRARY 


Edited by W. L. EVERITT 


5 VOLUMES 1662 ILLUSTRATIONS 
Pay Easy Installments If You Keep the Set 
Turn to this new, up-to-date Library 
with complete confidence, for depend- 
able facts on any phase of modern 
electronic theory and practice. These 
volumes, by outstanding authorities, 
give you thorough guidance—clearly 
written, logically arranged, profusely 
illustrated. 


Electronic Fundamentals and Applications 
By Prof. John D. Ryder, Dean, College of Engineering, 
Michigan State College 
Complete, logical, easy-to-follow treatment of (a) physical 
principles underlying electron tubes, (b) characteristics 
of vacuum tubes, (c) all basic tube circuits. Includes: 
Electron Ballistics. Cathode-Ray Tubes. Emission of 
Electrons. Space Charge in Vacuum Tubes. Diode - 
tifiers. les. Multi-Element Tubes. Small-Signal 
Amplifier Circuits. Audio-Frequency Amplifiers. Radio- 
Frequency Amplifiers. Oscillator Circuits. Modulation 
Systems. Wave-Shaping Circuits. Gaseous Conduction. 
Gas Diodes. Gas Control Tubes and Circuits. Photo- 

electric Cells, Solid-State Electronics. 


Electromagnetic Waves and Radiating 


Systems 
By Prof. Edward C. Jordan, Head, Dept. of Electrical 
Engineering, Univ. of Illinois 
Covers entire field of electromagnetic engineering. In- 
cludes propagation as well as radiation and transmission. 
Full treatment of UHF transmission lines, wave guides, 
antennas, slot antennas, radiation and diffraction, 
ground-wave and sky-wave propagation. 


Ultra High Frequency Engineering 
By Thomas L. Martin, Head, Dept. of Electrical 
Engineering, Univ. of Arizona 
Theory and technique of ALL the new fields of electronic 
engineering: Radar, Telemetering, Electronic computing, 
Facsimile, Television, Blind landing systems, Pulse-time 
modulation, Ionosphere measurements . . . and the others. 


Networks, Lines and Fields 

By Prof. John D. Stor, Dean, College of Engineering, 
Michigan State College 
Network transformations and theorems. Resonance. Im- 
pedance transformation and coupled circuits. Filters. 
General transmission line. High-frequency line. Equa- 
tions of the electromagnetic field. Radiation. Trans- 
mission and reflection of plane waves at boundaries. 
Guided waves between parallel planes. Wave guides. 
Elements of Television Systems 

By George E. Anner, Univ. of Illinois 
Complete basic theory, plus current practice, covering: 
cl y systems. “Commercial Telecasting Systems, 
Color TV Systems. Gives clear exposition of all phases 


Those Tough Dogs 
(Continued from page 53) 


another heater-to-cathode leak was re- 
placed. The sound and picture came 
on, but the picture was weak and 
shrunken and the sound noisy. The 
12AU7 video amplifier tube, selenium 
rectifiers, 6S8 audio detector, and 
19BG6 horizontal amplifier were 
changed and the set began to play like 
new. 

To repair this set, six tubes, two 
selenium rectifiers, one capacitor, and 
one resistor were changed and it took 
hours of labor and checking. Our com- 
pany took a beating on the job. 

Fixing “dogs” has its compensations. 
If you fix a receiver that other com- 
panies couldn’t, the word will get 
around. Your reputation will grow 
which, in turn, brings more customers. 
These “dogs” are perhaps the best ex- 
perience a TV service technician can 
have to make a better technician out 
of him; they impart a backlog of 
knowledge that can’t be gotten any 
other way. 
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Fig. 4. All the circled components in this 
heater circuit of a 12” Emerson were bad. 


INEXPENSIVE COAXIAL ANTENNA FOR 10 AND 15 
By W. H. B. COWAN, W5BDK 


ESCRIBED herewith is a simple, ef- 

ficient, and inexpensive (about $2) 
antenna for ten or fifteen meters. It 
requires no complicated masts, mounts, 
or rotators. 

Using the dimensions given in the 
drawing, it will be resonant at 29.0 me. 
All the grid dipping, micro-matching 
and antenna-scoping has been done. The 
drawing shows a section of RG-11/U 
coax cable which has been transversely 
expanded for clarity. 

There is no problem of matching the 
feedline to the antenna, as it is all one 
unit. 

Excellent signals have been reported 
locally as well as short skip with about 
120 watts, with the top of the antenna 
some 30 feet above ground level. 

Maritime mobile contacts have been 
made over short skip (about 1500 
miles) from the edge of a pine forest, 
using this antenna hung from the limb 
of a tall pine and fed directly from the 
output of an AF67 mobile transmitter. 

The feeder length can be anything 


| over about six feet or the antenna can 


of picture transmission, including the new technique of | 


dot interlace. 


SEND NO MONEY — EXAMINE FREE 


Just mail coupon below to get complete 5-Volume Set 
on 10 DAYS’ FREE TRIAL. If not completely satis- 
. factory, return in ten days and owe nothing. Or keep 

the set and pay only $7.50 down and $8 a month for 
five months until full price of $47.50 is paid. Decide 
for yourself—without risk or obligation—just mail coupon 
to examine Library ten days free. 


Peeters eee e888 = 
Prentice-Hall, Inc., Dept. 5741-Al 

Bl Englewood Cliffs, N. J. | 
Send me the Prentice-Hall ELECTRONICS & UHF 7 
LIBRARY (5 Volumes) for ten days’ free examina- 
tion. If fully satisfied in ten days I will send you 
$7.50 plus few cents postage and then $8 a month 
for five months until full price of $47.50 is paid. 
Or os will return the Library in ten days and owe 
nothing. 
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be connected directly to the transmitter. 

To construct a ten-meter antenna, 
first remove nine feet of the outer vinyl 
covering. Then work the shielding braid 
downward and over the vinyl covering 
until it is 8 feet, four inches long. Tape 
the end firmly in place. Then bend the 
length of wire (inner conductor) back 
until the length from where it leaves the 
cable. to the end of the eye thus formed 
is 8 feet, 4 inches. Pass the “eye” 
through an insulator, solder a connector 
on the end of the feedline and the job is 
finished. 

Hang the antenna in the nearest tree, 
to a corner of your house or garage, or 
run it up a wooden flagpole. The higher 
the better. On a boat, it may be run up 
a signal halyard, a topping lift, or a 
gantline. If it gets in the way, lower it. 
If you move, roll it up and take it with 
you. 


This type of antenna has no feeder 
radiation. Using RG-11/U the feedline 
is non-resonant, the impedance of the 
line is the same as the half-wave imped- 
ance of the half-wave antenna formed 
by the “folded” braid and the exposed 
conductor. 

It provides low radiation angle and is 
omnidirectional. 

It does not have the gain of, for ex- 
ample, a six-element beam; but neither 
does it take up as much space, attract 
as much attention, or remotely approach 
the beam in cost. 

For fifteen meters, make each element 
ten feet, eleven inches long. —30- 


Details on the antenna for 10 meters. See 
text for dimensions used for 15 meters. 
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ALLIED knignt-kits 


FINEST ELECTRONIC EQUIPMENT IN KIT FORM— FAMOUS FOR: 
LOW COST 


ADVANCED DESIGN 
EASY ASSEMBLY 


ALLIED 


t 
NEWES 
reo circuits 


PRIN 


knight-kit PRINTED CIRCUIT 
Model F-144 5" OSCILLOSCOPE KIT 
$ re) go New wide-band, full-size 5” Oscilloscope; equals or betters 


the performance of commercially-wired ’scopes costing sev- 
eral times the price. Two printed circuit boards and exclu- 
sive laced wiring harness cuts assembly time to minimum. 
$6.90 down, Ideal for the professional Laboratory, for color TV servic- 
12 months to ing and high frequency applications. Has 6 times the usual 
pay balance sweep range—from 15 to 600,000 cps. Locks in frequencies 


_ y : as high as 9 mc. Vertical response from 5 cycles to 5 mc. 
you SAVE MORE BECAUSE Respouats z 1 oe 3.58 mc; + 3 db at 5 be igh sentinel sensitivity Kn 25 
. rms millivolts/inch. Input capacitance 20 mmf. Outstanding features: cathode- 
you BUY DIRECT rei pee vertical and horizontal a <~ —_ provides 1400 volts se 

. You get the lat igh-intensity trace; push-pull vertical and horizontal amplifiers; positive an 
Buy with confidence at sitet ics Ie EMIGHT-KITS. negative locking; faithful square wave sengouen; frequency-compensated input 
advances in electronic equip’ for absolute dependo- attenuator; Z-axis input for intensity modulation; one volt peak-to-peak cali- 
You get premium quality ports tor a buy DIRECT. brating voltage; internal astigmatism control; blanking circuit to eliminate 
bility. And you save the MOST because you buy retrace lines; DC positioning control. Complete with all tubes and parts, ready 
Id with confidence. KNIGHT-KITS are designed for for easy assembly. Handsome professional case finished in blue, with gray 
pe “te embly—all you need is a soldering iron, control panel. Shpg. ws., 40 Ibs. . ; $69 00 

easiest ass follow—it's Model F-144. Printed Circuit 5” Oscilloscope Kit. Net only......... . 


screwdriver ond pliers. Manuals are easy fo Model F-148. Demodulator Probe. Net..................:- hagas & $3.45 
just like having a good instructor at your side. Model F-147. Low Capacify Probe. 12 mmf. Net...............0.-000- $3.45 


* > ® 
LIED stakes its 35-year reputation in the Electronics 
fold on your complete suctess and fullest satisfaction 


with KNIGHT-KITS. knight-kit 


PRINTED CIRCUIT 


VTVM KIT 
Model F-125 New, extremely stable, highly ac- 


9 4 curate VTVM. Greatly simplified 
$ ? 4 wiring—entire chassis is a printed 


“STEP-AND-CHEK" 
ASSEMBLY METHOD 


You just follow each step and 
pt it off as you agente oe 
know e 
: wnat to do next with a KNIGHT- 
KIT Manual. . 


circuit board. Features maximum 
convenience in arrangement of 
scales and controls. With peak- 
to-peak scale for FM and TV work. Ranges: AC 
peak-to-peak volts, 0-4-40-140-1400-4000; AC rms 
volts and DC volts, 0-1.5-5-15-50-150-500-1500; 
ohms; 0-1000, 10K, 100K; 1-10-100-1000 megs; db 
re scale, —10 to +5. Uses low-leakage switches and 
your work. hag: reer aetaits 1% precision resistors. Balanced-bridge, push-pull 
understand the fines ; pes circuit permits switching to any range without 
_ Clearly and easily. “ee adjusting zero set. 444" meter, 200 microamp movement. Polarity reversing 
; : er neet resistance, 11 megs. Complete kit, ready to assemble. Shpg. 

wt., 8. 


Model F-125. Printed Circuit VTVM Kit. Net only............... $24.95 


“KING-SIZE” DIAGRAMS 


ms are duplicated in targe 
wa size to hang conveniently over 


“SPOTLIGHT” PICTORIALS 


F Pei two a ag hyy —< Model F-127. Hi-Frequency Probe;. extends AC range to 250 mc. Net.. $3.45 
- you're working on, separate 

Je wen youree alread) com . 

es EASY PAYMENT TERMS 


tage 
der is over $45, take advan 

aaa Plan—only 10% down, 12 
plication form. 


If your total ae ot 
f our liberal Time Fa 
full months to pay- Write for ap 
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| LIED knight-kits .... 


Portable 


Model F-143 
$99’ 


EASY-TO-BUILD TUBE TESTER KIT—-OUTSTANDING VALUE 


Expertly designed, up-to-date, ideal for the laboratory or service shop. Remarkably low 
priced, yet it offers high accuracy, top versatility and convenience. Features provision for 
testing 600-ma tubes; roll-chart data for all popular series-string types. Tests 4, 5, 6 and 7-pin 
large, regular and miniature types, octals, loctals, 9-pin miniatures and pees lamps. Tests for 
open, short, leakage, heater continuit; and uality (by amount of cathode emission). 444” 

uare meter with clear ““GOOD-?-REPLACE” scale. With line-voltage indicator and line- 

just control. Choice of 14 filament voltages from .63 to 117 volts. Blank socket for future 
type tubes. Universal-type selector switches for ony tion of pin ¢ tions. Single- 
unit, 10-lever function switch simplifies assembl ogy roll chart lists over 700 tube 
Pg. wt 


types. Complete kit, ready for easy assembly. $29 75 
Model F-143. Counter type Tube Tester Kit. Net only................:-20eeeee ° 

Model F-142. As above, but with carryi ing EP ee ee $34.75 
Model F-141. TV Picture Tube Adapter for above. Net only..................0000- $3.75 


knight-kit knight-kit 
20,000 OHMS/VOLT 1,000 OHMS/VOLT 
. VOM KIT VOM KIT 
Model F-140 TOP VOM VALUE Model F-128 —— —— and 


Outstanding quality and 25 cost. Ideal for service shop, 


50 iormance at extremely $ lab and Amateur use. Uses 
326 ow cost. Features 32 


414” meter (400 microamp 
ranges; full vision 414” 


movement) with separate 

meter; accuracy + 2% of scales for AC voltage and current, DC volt- 
full scale; 50 microampere sensitivity for age and current, decibels and resistance. 38 
20,000 ohms/volt input resistance on DC; 


ranges include: AC, DC and Output volts, 
front panel “‘zero adjust.’’ Single switch 0-1-5-10-50-100-500-5000 (1000 ohms/volt 


mction and range. nge: sensitivity); Resistance, 0-1000-100,000 
and output volts, 0-2.5, 10-50-250- 1000- ohms and 0-1 meg.; Current, AC or DC, 
5000; Resistance, 6-2000-200,000 ohms and 0-1-10-100 ma and 0-1 amps; Decibels, —20 


0-20 .; DC ma, eager gt DC amps, to +69 in 6 ranges. Uses 1% precision 

i ranges. resistors. 3-position function switch and 12- 
Uses ision 1% multipliers. Cougiete kit Batelie range switch. Complete kit with 
with elite case, batteries and test leads. kelite saee, battery and test leads. Shpg. 


Shpg. wt., 5 lbs 
Model F-140. 20,000 ohms, lt a " ne oo 1,000 oh: lt 
VOM Kit. Net ie 35s 7 sanee $26.50 VOM Kit. Net caly a sblowsd $14.25 


kit order comes 
ENT TERMS: ieewen 
sept cane advantage of our liberal Time cee ar 
ohne 10% down, 12 full months to pay. Wri 


application form. 


Tube Tester Model 


QUALITY ELECTRONIC TEST 


EQUIPMENT IN LOW COST KIT FORM 


Model F-137 
$ 3] 50 


knight-kit 
AUDIO GENERATOR KIT 


Save money—have performance equal to instruments at 
many times the price! Provides an ideal audio frequency 
source for checking audio circuits of amplifiers and other 
hi-fi equipment; also checks speaker resp F 

range: 20 cps to 1 mc in 5 ranges. me voltage: 10 volts 
into 600 ohms impedance, + 1 db to 1 meg. Generator imp., 
600 ohms. Less than .25% distortion from 100 cps through 
the audible range; less than .5% when driving 600 ohm load 
at maximum output. Continuously variable step-attenuated 
output. Circuit as developed by U. S. Bureau of Standards. 
Complete kit with professional portable case, ready to 
assemble. Shpg. wt., 17 lbs. 


Model F-137. Audio Generator Kit. Net only ... $31.50 
aera? 
a Model F-124 
knight-kit 


RESISTOR-CAPACITOR TESTER KIT 


This new highly accurate tester meets the critical require- 
ments of lab and service shop. Measures capacitance and 
resistance; checks for opens and shorts in paper, mica and 
ceramic capacitors; shows power factor of electrolytics. 
Large dial shows capacitance and resistance at a glance; 
balanced-bridge circuit with ‘“‘magic eye” for correct dial 
setting. Direct-reading potentiometer and “‘magic eye’”’ 
measure power factor from 0-50%. Tests capacitors with 
rated voltages applied. 5 test voltages: 50, 150, 250, 350, 
450. Capacity ranges: 10 mmf to .005 mfd, .001 to .5 mfd, 
.1 to 50 mfd and 20 to 1000 mfd. Resistance ranges: 100 to 
50,000 ohms and 10,000 ohms to 5 megs. Accuracy, + 10%. 
Automatic discharge feature prevents after-test shock. 
Complete kit with professional portable case includes tubes, 
instructions and all required parts. Shpg. wt., 8 lbs. 
Model F-124. Resistor-Capacitor 

Tester Kit. Net only.......... ye er eee $18.75 


BUY DIRECT AND SAVE! 


order from A a a = > R A [.) (2 100 N. WESTERN AVE., CHICAGO 80, ILL. 
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better by far...easiest to build and YOU SAVE MORE* 


Model F-135 


3? 35 


VISUAL-AURAL SIGNAL TRACER KIT 


A remarkable value in a kit which permits visual and 
aural signal tracing of RF, IF, video and audio circuits— 
costs no more than an audio signal tracer alone. Traces 
the signal from the antenna to the speaker. Reproduces 
signal at plate or grid connection of any stage. Identifies 


and isolates ‘“‘dead”’ stages. Features: high usable gain of 


50,000; ‘‘magic eye” with calibrated attenuators for signal 
presence indication and stage-by-stage gain measure- 
ments; built-in 4” PM speaker; RF probe for checking all 
stages; special audio probe tip included; provides noise 
test; built-in watt meter calibrated from 25 to 1000 watts; 
provision for external scope or VTVM. Complete kit with 
portable case. Shpg. wt., 13 lbs. 

Model F-135. Visual-Aural Signal 


AERDEE Palle SUS OEY 6 0 88 60 ch ccivecesaveeees $23.7 5 


knight-kit 
RESISTANCE 
SUBSTITUTION BOX KIT 


Model F-139 
$595 


Supplies 36 standard 1 watt resistance values between 15 
ohms and 10 megohms with an accuracy of 10%. Resist- 
ance values are readily substituted into any circuit to 
determine proper value of resistor required to do a partic- 
ular job. Uses simple, single 18-position switch for resist- 
ance selection, plus a slide switch which multiplies all 
values by 1000. In attractive bakelite case, 5 x 3 x 2”, 
Complete with all parts, including 18” leads with insulated 
por gS clips. Full instructions for easy assembly. Shpg. 
wt., 

Model F-139. Resistance Substitution $5. 95 
BOE Tbs SOO vik otis ceccssevcctivevicss 00 VO 


ALL PRICES NET 
F.0.B. CHICAGO 


IDEAL FOR SERVICE TECHNICIANS, 
INDUSTRIAL LABS, TRAINING SCHOOLS 


s] g’5 


knight-kit LOW-COST RF SIGNAL GENERATOR KIT 


An extremely popular kit, noted for its wide range and exceptional sta- 
bility —saves you two-thirds the cost of a comparable wired instrument. 
Delivers output on fundamentals from 160 kc all the way out to 110 mc; 
useful harmonic output to 220 mc. Ideal for aligning RF and IF stages 
and for audio equipment troubleshooting. Also serves as TV marker 
generator when used with any sweep generator. Features the famous 
Colpitts circuit for high accuracy with negligible drift. RF output rated 
over 100,000 microvolts. Output can be modulated at 400 cycles. Has 
built-in sine-wave audio oscillator with output jack for 400 cycle output. 
Maximum audio output, 10 volts. Jack for external modulation; step 
and continuous-type output attenuators. Complete kit with professional 
portable case, including punched chassis, tubes, pre-wound coils and all 
required parts. Shpg. wt., 10 lbs. 


Model! F-145. RF Signal Generator Kit. Net only........ eee $19.75 


SAVE UP TO 70%! 
SUPER-VALUE knight-kit 
CAPACITOR CHECKER KIT 


Tests capacitors while they 
are still wired in the circuit! 


Model F-119 


: sw 


vert shows opens and shorts. 


$11.65 


knight-kit CAPACITANCE SUBSTITUTION BOX KIT 


Provides 18 standard capacitor values from .0001 mfd. to 
.22 mfd., + 20%. All values are 600 volt, with the excep- 
tion of .15 and .22 which are 400 volt. A single 18-position 
Model F-138 switch selects all values quickly and easily—no need to 
touch the test leads. Saves hours of time and effort 
50 required to determine proper condenser value required. 
$ In bakelite case with anodized aluminum panel; 5 x 3 x 2”. 
Complete with all parts, including 18” leads with insulated 
alligator clips. Easy to assemble in just minutes. Shpg. 

wt., 
Model F-138. Capacitance Substitution 
Box Kit. Net only 


YOU SAVE MORE BECAUSE YOU BUY DIRECT + orDER ropay 
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LOW-COST 
QUALITY HAM GEAR 


Knightotte 
50 WATT CW TRANSMITTER KIT 


Model SX-255 Built-in Pi-Type Antenna Coupler 


Check the features packed into this 
50 new transmitter kit and you'll see 
$ why it’s one of the greatest Amateur 
values ever offered. Compact and 
versatile, it 1s the perfect low-power 
rig for the beginning Novice or sea- 
soned veteran. Features: 50 watts input to 807 final; 
high-efficiency 6AG7 modified-Pierce oscillator takes 
crystal or VFO without circuit changes; bandswitching 
coverage of 80, 40, 20, 15, 11-10 meters; pi-section an- 
tenna output matc line impedances from 50 to 1200 
ohms—permits use with any type of antenna. Crisp, 
clean, cathode keying of oscillator and final. Power 
take-off plug supplies filament and B-plus voltages for 
other equipment. Copper-finished chassis and cabinet 
interior, filtering, shielding, bypassi ng and coaxial SO- 
239 antenna connector provide excellent TVI suppres- 
sion. Meter reads either plate or grid current oF final. 
Jacks for VFO, crystal, and key. Supplied with all parts, 
tubes and step-by-step instructions. Less stal and 
key. Size, 8% x 115% x 8%”. For 110-120 volts, 50-60 
cycle AC. Shpg. wt., 18 lbs. 2 
$X-255. 50-Watt Transmitter Kit. Net...... $4 90 


knight-kit 
SELF-POWERED 
VFO KIT 


Model $-725 


27” 


Complete with built-in power supply! Careful design 
and voltage regulation assure high stability. Excellent 
oscillator keying characteristic for fast break-in with- 
out clicks or chirps. Full TVI suppression. Has plenty 
of bandspread: separate calibrated scales for 80, 40, 20, 
15,11 and 10 meters; vernier drive mechanism. 2-chassis 
construction keeps heat from frequency determining 
circuits. Output cable plugs into crystal socket of trans- 
mitter. Output on 80 and 40 meters. With Spot-Off- 
Transmit switch for “no swish” tuning. Extra switch 
contacts for operating relays and other equipment. 
Complete kit for easy assembly. 

Shpg. wt., 8 lbs. 


Model $-725. Self-Powered VFO Kit. Net... $27 50 


knight-kit 
CODE PRACTICE 
OSCILLATOR KIT 


Model $-239 
Transistorized— 


$495 Powered by Flash- 


light Battery 


(400 to 600 ). Has input jack for earphone; screw- 
type strip for key. In compact bakelite case 
(2% x 3% x 1/6") with anodized aluminum panel. Com- 
plete with parts, battery and easy-to-follow in- 
structions. Shpg. wt., 1 lb. 


Model $-239. Code Practice Oscillator Kit ... $4.95 


FAMOUS knight-kits FOR HOBBYISTS... 


EASY-TO-BUILD... FEATURING EXCEPTIONAL PER FORMANCE AT LOW COST 


Model S-243 knight-kit 
g5 “SPACE SPANNER” 
13 BAND SWITCHING 
RECEIVER SET 


nmignt 


DUAL BAND FOR THRILLING 
SHORT WAVE & BROADCAST 


All-new 2-band receiver in easy-to-build kit 
form at a very low a — rd poner = ling 

= 17 and standard broadcast, plus amateur, ai , police an ‘ 
0 pele regenerative oa: ee ee cake 
switch selects broadcast or short wave. Has speaker | bea Pe —_ 

° for weak signal listening; slide switch cu 
a eg heel eneng panne nea, aot and audio amplifier; 50C5 power output; 
OT gin gg pir wna ess i Main Tuning; Antenna Trimmer; Bandswitch; 
35W4 rectifier, Six controls; Bandspread; Main Tuning; , a 
ion; i in. 1 finished in attractive gray with black knobs. In 

ee cad thes. Te 10% x 6”; for 110-120 v. 50-60 cycles AC or DC. 


parts, punch 
. wt., lbs. r 
noes soy a Spanner” Receiver Kit. Net......-+++seseeees Pe, eT. $13 95 
Model S-265 knight-kit 
s] 74 5  _—10-IN-1 
LAB KIT 
BUILD ANY OF 


10 FASCINATING 
ELECTRONIC PROJECTS 


A wonderfully instructive electronics kit. 
Ideal for experimenters, beginners—fun to 
build. Construct a sensitive Broadcast 
Receiver; Amplifier (for phono or mike); 
Wireless Phono Oscillator; Home “Broad- 
cast Station”; Code 4 pe herent © 

ity-Ope: f four other fascinating projects. Low voltages; safe 
ey ne Oe orc ng— H Seale aualied a soldering — Ngee ek a Eivotio — 

i ion in circuit fundamentals, and packed with practi s. Kit 
ets npn booed, Sabon, all parts, hardware, microphone, and 12-page builders 
manual. For 110-120 v., 50-60 cycle AC. Shpg. wt., 10 lbs. 

$-265. ‘'10-in-1” Kit. Net............ sabes keke s boevnnys ches sasceed 
ee P-003. Phototube for Photo Relay Project. Net.........-++++: 
Model H-024. 4-Prong Socket for Phototube. eee ip Gabbbuida cs anecgeeed soem 


as “RANGER II” 
|4 SUPERHET RADIO KIT 


ands have built and enjoyed the ‘Ranger’ 
ees Band Receiver. Carefully engineered 
for easy construction and powerful, sensitive 
performance. Latest Superhet circuit; tunes 540 
to 1680 kc; covers entire me 8 coe cng 
iti ice calls tomatic volume control, built-in pre- iormed loop an a, 
ee tee we mag ema excellent tone quality from Alnico V ae Spe ond 
speaker. Supplied with following tubes: 1SKIGT at emmy a) i, Paac a. — 
i tput; 35Z5GT rect. plete wi . 
par ogg Bh sa all eure, and instruction manual. For 110-120 v., 50-60 cycle AC or DC. 
Shpg. wt., 8 lbs. ; ' 
Model $-735. “Ranger II” Superhet Radio Kit. DNB os vndw.cthiueess caren ares 


Receiver Kits Supplied Less Wire and Solder 


Model S-735 


Order from A :. A al Ss RR A :> @) . 100 N. WESTERN AVE., CHICAGO 80, ILL. 
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Top Quality Electronic Equipment in Kit Form SAVE MORE 
8 
BUILD-YOUR-OWN wh DIRECT 


HIGH FIDELITY knight-kits 


FASCINATING, INSTRUCTIVE 


USED BY MANY LEADING TRAINING SCHOOLS 


cost 
knight-kit 
: BASIC 25 WATT 
a ULTRALINEAR 
HI-Fl AMPLIFIER KIT 
HING 
a Model S-755 t 
AST 
TOP CUSTOM QUALITY— 
wild ki knight-kit ETCHED CIRCUIT WIRING 
‘maine “OCEAN HOPPER” RECEIVER KIT a 
— is new super-quality hi-fi basic amplifier is designed i 
oie ia " 
jt tuo cecal BROADCAST, LONG W AVE & romney Fh ul — — incorporating built-in sola By teocon mca 
ine. i ; 
— 1i SHORT WAVE RECEPTION sacan egies of 46 wast. Preqounay responses + 0.5 40, 1Sape to 150 ber eames on oo 
wich $ The famous “Ocean Hopper” —_ Harmonic distortion is only .15% right up to 30 watts. IM thon canine op — 
— a kit~sensationally es watts and only 1% at 20 watts, using 60 cps to 7 kc, 1:4 ratio. H l site ae is tole 
or DC. priced—tops for enjoyable broad- = sarge —., em og impedance, 4, 8, 16 ohms Input pec eb pep ne nnd yt 
olts. Uses two 12AU7’s, two 5881's, and a 5V4 Etched circuit i ili i been ster = 
i z is utilized in voltage amplifier 


cast, long wave and short wave reception. Highly 
sensitive regenerative-type circuit. Excellent head- 
phone reception; can be used with 3-4 ohm PM 
speaker on strong broadcast band stations. Supplied 
with plug-in coil for standard broadcast; covers long 
wave an papeet short wave bands with coils beiow. 
Pulls in thrilling foreign broadcasts, police, amateurs 


and phase inverter stages. Has out} i 
c put tube balancing control, i i 
oe ps — Handsome chrome-plated chassis, 14” x 9” x 2”. Cent bean a eae “am 
: amplifier in every detail—satisfying to build—equal in performance to am lifers "eelli 
at over twice the price. Complete with all parts, tubes and construction oman eng 


27 Ibs. 
.$41.50 


Model $-755. Basic 25 watt Hi-Fi Ultralinear Amplifier Kit. Net 


it and aircraft. Controls: Main Tuning, Bandspread, 
Antenna Tuning, Off-On-Regeneration. Handsome 
1 ay panel, logging type lucite main tuning knob. 


ith all parts, tubes, instructions (less extra coils 
and headset). AC or DC operation. Shpg. wt., 5 Ibs. 


T oa ” 
Heir, Qn Hove” $075 


EXTRA PLUG-IN COILS 
$-741. Long Wave, 155-470 io: Neb. 2c. eabocer ee 


$...... enclosed. For parcel post include postage (express is shipped collect). 


Name 


$-742. Short Wave, 1.65-470 ke.) 
$-743. Short Wave, 2.9-7.3 me. \ Net 
$-745. Short Wave, 7-17.5 mc. aa ve cnec eos OBg 
Ss $-744. Short Wave, 15.5-35 mc. 
knight-kit kni 
‘ ght-kit 
inp Ot. knight-kit 10 WATT HI-Fl AMPLIFIER KIT 20 WATT HI-FI AMPLIFIER KIT 
—— TRANSISTOR a Model S-234 F P Model $-750 
mike); = amous for wide response True hi- 
Broad- RADIO KIT 9 5 and smooth reproduction at 7 5 sa soneote rect 
‘illator; $ low cost. Only 0.5 volt drives $ db 20 to 2 
en; safe PRINTED WIRING— amplifier to full output. Fre- poet fae a 20 
Perfect WORKS FROM 30-20.000 ene of ees renpanee: + 3 ab. 20 watts. Hum end Pa 
ns. Kit FLASHLIGHT CELL cin tap en nee ot he ee level: tuner input, 90 db below 20 watts; 
uilders’ Model S-765 ’ R eee te ae at 10 watts. Intermod. phono, 72 db below 20 watts. Sensitivit : 
Experiment with the marvel of tran- Cc i ess than 1.5% at full output. tuner input, 0.6 volt for 20 watts out * 
12 45 95 sistors in this new transistorized, , ‘ontrols: on-off-volume, bass, treble. Input magnetic phono, .007 volts. 4 in whey put; 
= $ printed-circuit radio. No tubes—no or crystal phono or tuner. Chassis punched netic phono, microphone, cr. stal hc moor 
$2.00 crystal! Small enough to fit in the palm to accommodate preamp kit. Matches 8 ohm recorder, and tuner Control ; Bas i 
. .8¢ of the hand—yet it provides powerful speakers. Shpg. wt., 14 ibs. Treble, Volume, Selector With co on 
reception over the complete AM broadcast band. Model S-234. Amplifier Kit. Net $20.95 sation positions for 78 and LP aoe 
‘Transistor provides extra audio power for loud, clear Model S-235. Preamp Kit f z controlled from front panel. 23 — - 
reception. Operates from single flashlight cell. De- - et. . p Kit for above. Model S-750. 20-Watt Hi-Fi ‘ 
signed for use with headphones. ete Cee SEE ne ces eee $2.75 Amplifier Kit. Net $34.75 
eliminates wiring—just assemble and solder a few Amplifier Kits $ ii pincers <-> cheater . 
connections—that’s all there is to it! Supplied com- upplied Less Wire and Solder 
9 aoe with all "hoabag hapa a ° wm Sec to 
‘ollow instructions. s antenna and headphone (use 
3000 ohms or higher). Shpg. wt., 8 oz. A L a I E D Fe A D i (@) 
> KIT $-765. Transistor Radio Kit. Net........... $3.95 : “a 
U . he 1 / 
pres Everything in nomics from One Kekinble Source 
ma ol RECEIVER KIT ACCESSORIES i 
nsitive 2000 Ohms Headset. Dual headset for use with "Space Allied Radio Corp., Dept. 1- . 
nes 540 Spanner”, "Ocean Hopper” ond “10-in-1 Lab” S79 i Sh " P A-6, 100 N. Western Ave., Chicago 80, Ill. 
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One of the answers lies in the quality 
of the magnetic recording head—a 
basic and important part of all 
recorders. The better the head, the 
better the performance you can 
expect. A Shure magnetic recording 
head insures a unit constructed to 
close tolerances . . . precision speci- 
fications . . . optimum performance 
of your recorder. 


An outstanding example is the 
““Micro-Gap,” a new, high quality 
magnetic recording head specifically 
designed for use in professional studio 
and fine quality home tape recorders. 
It provides excellent response over 
an extremely wide frequency range 

. long operating life at maximum 
efficiency. For home recordings of 
professional stature, or for precision 
data recording equipment, the 
““Micro-Gap”’ cannot be excelled. 


The “Micro-Gap” is the latest of the 
Shure family of fine-quality mag- 
netic recording heads. When a tape 
recorder manufacturer announces a 
model equipped with any of them, 
you can be assured of the high qual- 
ity of the tape recorder . . . for the 
choice of a Shure head is proof that 
the manufacturer is giving you the 
very best. 


The Monk off Daly 


Pioneers in Magnetic Recording 
Since 1939 


SHURE BROTHERS, Inc. 


225 West Huron Street, Chicago 10, Illinois 
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Sylvania Test Points 
(Continued from page 51) 


of the horizontal frequency coil (Li, 
Fig. 4) and set the horizontal hold con- 
trol to mid-range. 

4. Adjust the horizontal range con- 
trol until the picture moves back and 
forth across the screen with the blank- 
ing bar vertical. 

5. Remove the jumper from Lio, then 
adjust the coil until the picture again 
behaves as in step 4. 

6. Remove the short from pin 8 of 
Vis. 

With an oscilloscope sweeping at 30 
cycles, test point 8 (pin 3 of the 6W6) 
should indicate 400 volts peak-to-peak. 
The observed waveform is voltage from 
the vertical output stage and should be 
checked for linearity. Nonlinearity 
may be due, among other causes, to 
low emission of the vertical oscillator 
tube, a leaky decoupling capacitor in 
the plate circuit of the oscillator, a de- 
fective vertical output transformer, or 
a defective cathode resistor and its by- 
pass capacitor. 

Pickup from leads not properly 
dressed may cause poor vertical sync. 
For instance, the hot lead from the 


horizontal deflection coil may have 
shifted too close to the vertical oscil- 


lator, or hum may be induced into its 


grid from the heater wiring. 
Sometimes, vertical foldover occurs 


when the line voltage falls below 100.) 


However, if the a.c. potential hasn’t 
dropped, measure the “B+” at test 
point 9. A reading of less than 250 
volts at normal line voltage denotes 
trouble in the power supply. Probable 
causes are a weak selenium rectifier or 
a leaky charging capacitor in the dou- 
bler circuit. An open low-capacity out- 
put filter will have slight effect on the 
“B+” potential, although this condi- 
tion would put hum into the picture. 
An oscilloscope connected to this test 


point should show a ripple of no more? 


than 1.3 volts peak-to-peak. 

If a complete failure of “B+” volt- 
age occurs, look for an open fuse or 
surge resistor. Rarely, of course, does 
a filter choke open up in any chassis— 
although the possibility of such an oc- 
currence should not be overlooked. 

The test’points discussed in this ar- 
ticle are found in the 1956 Sylvania 
horizontal chassis only. Circuitry in 
the vertical model is quite dissimilar, 
although the general approach to trou- 
bleshooting would be substantially the 


same. —30- 


Fig. 4. Top of chassis diagram of the Sylvania model 533 showing location of tubes. 
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GET BETTER JOBS 


ELECTRONICS TECHNICIAN INDUSTRIAL ELECTRONICS 


ACT 
NOW! 


An Approved 


D* “Lam now employed by the Collins Radio “Upon my discharge from the Navy | used log en 
Company as a Lab Technician. (This job was your Job-Finding Service and as a result | was “Suny 
| listed in your bulletin). | have used the infor- employed by North American Aviation in elec- eeeewrewrewwweweweweweweewee @@ 
mation gathered from your course in so many tronic assembly (final checkout)."’ 4 e e 
ways and | know that my training with CIRE Glen A. Furlong, Fresno, Calif. 4 M ail This Card No Ww. 
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Charles D. Sindelar, Cedar Rapids, lowa “1 am now employed by the Permian Basin 


AIRLINES Communications, Inc. and now manage the 
“Ll replied to the Job Opportunities you sent service shop in Odessa, Texas for Motorola 
me and | am now a radio operator with Ameri- 2-way communication equipment. | got the job Get All 3 FREE 
can Airlines. You have my hearty recommen- through your Job Finding Services. My sin- Sehr 
dation for your training and your Job-Finding cere thanks.”’ = ; 
Service."’ ; Robert W. Cook, Odessa, Texas 


James A. Wright, Beltsville, Md. 


Employers Make JOB OFFERS 
Like These To Our Graduates Every Month 


Broadcast Station in Illinois: 
“We are in need of an engineer with a first class West Coast Manufacturer: 
phone license, preferably a student of CIRE; 40 hour 
week plus 8 hours overtime."’ 

letter from nationally-known Manufacturer: 


"We are currently in need of men with electronics 
training or experience in radar maintenance, and we 
would appreciate if you will refer interested persons 


“We have a very great need at the present time for to us.’ CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
tadio electronics technicians and would appreciate 4900 Euclid Bidg., Cleveland 3, Ohio ri 
4» any helpful suggestions that you may be able to offer.’’ These are just a few examples of the job offers that 1 want to know how | can get my FCC ticket in a minimum of time, Send me 


your FREE booklet, ‘‘How to Pass FCC License Examination’ (does not cover 
exams for Amateur License), as well as a Sample FCC-type lesson and the 
amazing new booklet ‘‘“Money-Making FCC License Information.'’ Be sure to 


come to our office periodically. Some licensed radioman 


i HERE’S PROOF FCC LICENSES ARE filled each of these jobs; it might have been you! 
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tell me about your Television Engineering Course. 
rome WITH OUR COACHING AT HOME IN SPARE TIME 
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ume John E. Hutchison, Bluefield, W. Va. Ist 27 weeks anes _ 


Special tuition rates to members of the U. S. Armed Forces. 
Electronic Training Available To Canadian Resident: 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
CARL E. SMITH, Consulting Engineer, President See our ad on next page 
4900 Euclid Bldg., Cleveland 3, Ohio : 


Want To Double Your Pay? 


| can train you to pass your FCC proven plan can help put you, too, Exams,'’ plus a sample FCC-type 
License Exams in a minimum of time on the road to success. lesson, and the amazing new book. 
if you've had any practical radio Just fill out the coupon and mail it. let, ‘‘Money Making FCC License 
experience—amateur, Army, Navy, 1 will send you free of charge, a Information." 


radio servicing, or other. My time- copy of “How To Pass FCC License CARL E. SMITH, President 
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EXAMINATIONS — 
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YOUR GUARANTEE 


If you fail to pass your Commercial License exam 
after completing our course, we guarantee to con- 
tinue your training without additional cost of any 
kind, until you successfully obtain your Commercial 


License. 
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FORMER NAVY MAN GETS JOB AT COLLINS RADIO. ©'___‘s Angeles 6, Colif. 
“Since my discharge from the Navy, | have been working for Collins Radio 
Company at Cedar Rapids, lowa, one of the job opportunities you listed. | am 
giving a lot of credit to your course for helping me in passing the qualifications 
exam at Collins."’ 
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Frequency Meter 
(Continued from page 69) 


quency meter, and a number of check 
points obtained for different points on 
the frequency meter tuning dial. 

These points may then be plotted on 
a standard calibration curve. A differ- 
ent curve will be required for each coil 
used. 

To use the frequency meter, turn the 
“power” switch “on.” Since no tubes 
are used, no warm-up time is required. 
Turn the “meter sensitivity” ‘control 
all the way “up” (for maximum sensi- 
tivity). 

With the proper coil plugged into 
the coil socket (to cover the desired 
band of frequencies), hold the instru- 
ment near the source of r.f. energy to 
be checked and gradually adjust the 
“tuning” control. As the frequency of 
the signal source is approached, an up- 
scale meter reading should be obtained. 
Should the meter pointer tend to go 
off-scale, either reduce the coupling or 
turn the “meter sensitivity” control 
back. 

Continue to adjust the “tuning” con- 
trol until a peak meter reading is ob- 
tained. Note the dial setting at this 
point and check this value against the 
previously prepared calibration curve 
to obtain the frequency of the un- 
known signal source. 

The relative strength of the signal 
source may be determined by the 
amount of coupling required to obtain 
a good meter reading, or by how far 
back the “meter sensitivity” control 
must be adjusted to avoid an off-scale 
meter reading. 

If strong harmonic signals are pres- 
ent, these may sometimes be detected 
by plugging in the proper coil and 
using the frequency meter at maxi- 
mum sensitivity. 


Applications 


In the ham shack, the frequency 
meter is quite useful for preliminary 
checks of a new “rig” and for deter- 
mining that the “rig” is within the 
band. The ease of operation of the 
unit makes it practicable to check sta- 
tion frequency at any time. 

The frequency meter is quite valu- 
able in schools, particularly when set- 
ting up and working with experi- 
mental r.f. circuits. Quite a number 
of experiments have been based on the 
use of the r.f. frequency meter. 

In the laboratory, the frequency 
meter is especially handy for checking 
the operation of experimental trans- 
mitter and oscillator set-ups. Because 
of the good sensitivity of the unit de- 
scribed, it may also be used to check 
for changes in r.f. output as experi- 
mental changes are made in a par- 
ticular piece of equipment. When used 
in this application, the coupling be- 
tween the frequency meter and the r.f. 
source should be kept fixed, and 
changes in signal level noted as differ- 
ences in the peak reading of the meter. 
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Short description of a Small 
Efficient TV System... 


Tl antenna..IN 
8 set lines .. OUT 
10 db signal ..GAIN 


all with 
the 


DISTRIBUTION 
AMPLIFIER 


model DA8-B 


approved. 
for 
Color-TV 


$9950 List 


Ideal for garden apartments, motels, TV showrooms, de- 
luxe home installations and other small TV systems. The 
DA8-B is a broadband, all-channel unit that requires no 
tuning, impedance matching devices, preamps or other 
special fittings. 


Features and Specifications: 


Low sali all-triode circuit 

More p 10db gain on all VHF Channels 
anne isolation in excess of 22db 

Pree for 75-ohm cable or 300-ohm twin lead 
Vasile overload through 10:1 gain control range 
Built-in, power supply 


® 
Designed for continuous duty operation 


NOTE: For larger systems, Blonder-Tongue will furnish Free planning service on request. 
Sold by Radio-TV Parts Distributors and Jobbers. 
Write for Installation Details and FREE Booklet—TV for 2. or 3. or More” 
Dept. KA-4 


BLONDER - TONGUE 


LABORATORIES, INC. 
Westfield, New Jersey 


Manufacturers of TV Cameras, 

TV Amplifiers, Boosters, Converters, 
Accessories and Originators of the 
Masterline and ‘Add-A-Unit’ 
Master TV Systems. 
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MERIT, first in exact and 
universal replacement 
transformers, yokes, coils 
—the only manufacturer 
of transformers, yokes and 
coils who has complete pro- 
duction facilities for all 
parts sold under their 
brand name. 
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You find MERIT’s leading quality 
and MERIT’s original engineering 
developments throughout the entire 
Merit catalogued items—the only 
single source for all your transformer 
and coil requirements. 


Merit 


MERIT Coli, & TRANSFORMER COMPANY 
4427 NORTH CLARK STREET 
CuIcaco 40, ILLINOIS 
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New G-E 


Color 
Picture 


Ty h ep Fig. 1. Shown here is a drawing of the G-E post accelera- 


tion P.O.F. color TV tube, still in the development stage. 


Using a grille instead of a shadow mask, and vertical 
phosphor stripes instead of dots, yields high brightness. 


COLOR. TV picture tube that gives 

many times more brightness than 
the tubes in color sets now on the mar- 
ket was recently demonstrated by the 
General Electric Tube Department. De- 
velopmental models of this tube were 
demonstrated in various degrees of 
room lighting and produced a bright 
picture in light comparable to a bright- 
ly lighted store. 

The new tube, which may not be 
ready for the production lines until 
1957, has a 22-inch rectangular face 
and uses three guns. However, it is of 
the post acceleration type, meaning 
that the electron beams directed at the 
phosphor screen inside the face of the 
tube are accelerated after passing 
through a grille located in close prox- 
imity to the phosphor screen. The 
screen itself consists of vertical color 
phosphor stripes rather than color 
phosphor dots. 

Fig. 1 is a drawing of the G-E tube, 
which is known as the P.O.F. tube 
(phosphor on the envelope face). Con- 
sidering first the neck end, three elec- 
trostatic guns are shown lying in a 
plane instead of in a triangular array 
as in the shadow-mask tube. This type 
of gun structure allows each gun to be 


Fig. 2. Detail drawing showing how the 
electron beams enter the grille of the 
G-E tube and are deflected to the screen. 
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more or less independent of the other 
two insofar as convergence adjust- 
ments are concerned. 

On the other end of the tube is the 
grille (or color selective electrode), 
which consists of a parallel array of 
wires fastened to the envelope itself. 
In front of this is the tube envelope 
surface on which the red, green, and 
blue vertical phosphor stripes are print- 
ed. In normal operation, the final gun 
electrode and cone potential are held 
at about 6% kilovolts, and the grille is 
held at a potential of about 200 volts 
less. The phosphor screen is run at ap- 
proximately 25 kilovolts. 

Fig. 2 shows in simplified terms the 
operation of the front end of the tube. 
The electron beams are shown enter- 
ing the grille with a relatively large 
angular separation. Actually the an- 
gular separation is less than 1 degree. 
As the electron beam from one of the 
guns enters the grille region two ef- 
fects occur; first, the central ray of 
this beam no longer travels in a 
straight line, but instead assumes a 
parabolic path exactly as occurs when 
one throws a ball which is then acted 
upon by the earth’s gravitational field. 
In this case the strong electrostatic 
field between the screen and the grille 
accelerates the electrons to the high 
screen potential. 

A second action which occurs as the 
beam enters the grille region is focus- 
ing. With properly applied potentials, 
each pair of grille wires forms an elec- 
tron optical cylindrical lens which re- 
duces the size of the beam in the hori- 
zontal dimension from its initial diame- 
ter of about 35 mils to only 5 mils. 
This makes the beam width small in 
comparison with the phosphor stripe 
width, and allows a guard band to 
form on either side of the beam land- 
ing area. Thus, the beam can move 
about on a particular stripe without 
striking an adjacent stripe allowing 
for good color purity. 

One strict requirement of this tube 
is that the ratio of screen-to-grille 
voltage must be regulated since the 
electron trajectories between grille and 
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NEWS 


screen and also the properties of the 
cylindrical lenses are dependent on this 
ratio. 

As claimed by engineers at G-H, the 
advantages of this tube over the 
shadow-mask type are that the P.O.F. 
tube yields higher brightness and uses 
less deflection power, simplified con- 
vergence circuitry, and simplified com- 
ponents on the neck of the tube. The 
higher brightness results from the fact 
that, because of the grille-type struc- 
ture of the color selective electrode, 90 
per-cent or more of the electrons eject- 
ed from the guns strike the phosphor 
screen in contrast to about 14 per-cent 
for the shadow-mask type tube. Less 
power is used because the beam is op- 
erated at a voltage of 6% kilovolts 
versus the 27 kilovolts used in the 
shadow-mask type tube. ~ 


Because of the increased brightness | 


of the P.O.F. tube, color selective safe- 
ty glass can be used resulting in more 
saturated colors and better contrast in 
an illuminated room. —30- 


VOICE-POWERED RADIO 


HE Army Signal Corps Engineering 


Laboratories at Fort Monmouth, N. J. 
has developed a sound-powered radio 
transmitter that is small enough to fit 
inside a telephone mouthpiece. As long 
as the sender speaks, the radio works, 
and his voice is broadcast. 

A unique technique using a single 


transistor and matched circuit makes it | 


possible for the new transmitter to har- 
ness the tiny voice power. In this device, 
the voice operates the transmitter and 
runs it. After the speech strikes the 
microphone, part of its power is filtered 
to operate the radio, while the rest puts 
intelligence into the signal put out. 

Although still in the experimental 
stage, this particular transmitter has 
broadeast more than 600 feet. With 
higher radio frequencies and a matched 
antenna, the Signal Corps expects to be 
able to increase this distance up to a 
mile. 

Further development is also expected 
to lead to a companion radio receiver 
weighing only three ounces and powered 
by the same voice energy. This energy 
would be built up and stored in the set 
when sending, and later used for receiv- 
ing. 


Signal Corps’ tiny voice-power radio set. 
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stocks the complete line of 


RCA GEIGER COUNTERS 


for amateur and professional prospectors 
...0r anyone interested in radioactivity 


“Geiger counter” is by now part of everyone’s vocabulary... but 
then there are Geiger counters and Geiger counters, as Harvey's 
experts can easily tell you. RCA has exactly the right Geiger 
. counter for every range of use—amateur or professional prospect- 
ing, laboratories, schools, industry. They are rugged, dependable, 
all-climate and all-weather performers, built to RCA‘s most exact- 
ing standards in components and workmanship, 


RCA Geiger Counter WF-10A 


FOR THE AMATEUR 
PROSPECTOR 


Three-Way Radiation 


Detection 
Aluminum Case 8x31, x71 by meter 
in. 5 Ibs. incl. batteries. by neon light 


by headphone 
Full-Vision Easy-to- 


$119.50 


Also available with extra- 


sensitive bismuth-type Geiger- Read Meter 
counter tube as Model Three Counting 
WEA Ag nos $154.50 Ranges * 
0- 100) counts 
é 0- 1,000 \ per 
RCA Geiger Counter WF-12A 0-10,000 minute 


Handy Zero-Reset 
Button. 

Portable - Radio and 
Flashlight Battery 
Operation. 
Weather-Proof Metal 
Case — easy to decon- 
taminate in field with 
damp cloth. 


SENSITIVE ENOUGH FOR 
THE PROFESSIONAL 


Has Geiger-counter tube in 
external probe for exploring 
fissures and test bores. 


Stainless Steel Case 7%, x 
32 x 7V2 in. 5 Ibs. incl. 
batteries. $149.50 


Also available with extra- 
sensitive bismuth-type Geiger- 
counter tube in external 
probe, as Model WF-14A. 


*The WF-11A and 
WF-14A have three 


$186.00 expanded counting 
PO ee eee ee ree et ' ranges: 
1 Visi i \ 0- ot | counts 
asit HARVEY's ' 0- 2,000 | per 


1 new AUDIOtorium at 
1 1123 Avenue of the Americas 
(Sixth Avenue) 


0-20,000 \ minute 


ESTABLISHED 1927 


HARVEY 


INC. 


RADIO COMPANY, 
103 W. 43rd St., New York 36, N.Y. JU 2-1500 


“cc 


The new Model TC-55 


Streamlined 


TUBE TESTERS 


The Experimenter or Part-time Serviceman, who has Speedy, yet efficient operation 
delayed purchasing a higher priced Tube Tester. is accomplished by: Elimination 


The Professional Serviceman, who needs an extra of old style sockets used for 
Tube Tester for outside calls. testing obsolete tubes (26, 27, 
<a The busy TV Service Organization, which needs 57, 59, etc.) and providing sock- 


extra Tube Testers for its field men. ets and circuits for efficiently 
testing the new Noval and Sub- 
Minar types. | 


Model TC-55 comes complete 


with operating instructions and 
— and streamlined carrying 


$9 295 


NET 


¢ You can’t insert a tube in wrong socket. Separate sockets are 
used, one for each type of tube base. ¢ “Free-point” element 
switching system Any pin may be used as a filament pin and 
the voltage applied between that pin and any other pin, or even 
the “‘top-cap’’. ¢ Checks for shorts and leakages between all 
elements. Provides a super sensitive method of checking for 
shorts and leakages up to 5 Megohms between any and all of 
the terminals. Continuity between various sections is individ- 
ually indicated. ¢ Elemental switches are numbered in strict 
accordance with R.M.A. specification. The 4 position fast-action 
snap switches are all numbered in exact accordance with the 


standard R.M.A. numbering system. 


e Tests all magnetically deflected tubes ... 

in the set... out of the set... in the carton!! 
A complete picture tube tester for little more than 
the price of a “‘make-shift” adapter !! 


The Model TV-40 is absolutely complete! Self- 
contained, including built-in power supply, it tests 


— 


The new Model TV-11 


TUBE 
TESTER 


% Uses the new self-cleaning Lever Action Switches for individual 
element testing. — all elements are numbered according 
to pin-number in the RMA base numbering system, the user 
can instantly identify SS element is under test. Tubes 
having tapped filaments and tubes with filaments terminating 

; in more than one pin are truly tested with the Model TV-Ii 

picture tubes In the only practical way to efficiently as any of the pins may be placed in the neutral position 

test such tubes; that is by the use of a separate when necessary. 

instrument which is designed exclusively to test ye The Model TV-I! does not use any combination type sockets. 

the ever increasing number of picture tubes! Instead individual sockets are used for each type of tube. 

Thus it is impossible to damage a tube by inserting it in 


TUBE 


The new Model TV-40 


SPECIFICATIONS 
the wrong socket. 
—_ tp conan agro = * gr ag built-in roll chart provides complete data for 
. : 2 all tubes. 
Sor quamiy Sy ie san estebliched omis- se NOISE TEST: Phono-jack on front panel for plugging in either 


sion method. All readings on ‘‘Good-Bad”’ 
scale. ¢ Tests for inter-element shorts 
and leakages up to 5 megohms. e 
Test for open elements. 


$1584 


Model TV-40 comes abso- 
lutely complete — noth- 
ing else to buy. Housed 
in round cornered, 
molded bakelite 
case. Only.. 


The new Model TY-12 
method of simulatin 
actually operate in 


in one meter reading. 


transformer makes it possible 


ALSO TESTS 
TRANSISTORS! 
EA 


TRANS-CONDUCTANCE TUBE TESTER 


TESTING TUBES 
x Employs improved TRANS-CONDUCTANCE circuit. An 
in-phase signal is impressed on the input section 
of a tube and the resultant plate current change 
is measured. This provides the most suitable 
the manner in which tubes 
adio & TV receivers, ampli- 
fiers and other circuits. Amplification factor, plate 
resistance and cathode emission are all correlated 


x NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped 
Yee voltage variations to a tolerance of better than 
% SAFETY BUTTON—>protects both the tube under test 


and the instrument meter against damage due to 
overload or other form of improper switching. 


EXAMINE BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE 


phones or external amplifier will detect microphonic tubes or 
noise due to faulty elements and loose internal connections. 
EXTRA SERVICE — The Model TV-II may be used as an extremely 
sensitive Condenser Leakage Checker. A relaxation type oscillator 
incorporated in this model will 
detect leakages even when the 
frequency is one per minute. 
The model TV-11 operates on 105- 
130 Volt 60 Cycles A.C. Comes NET 
housed in a beautiful hand-rubbed 
—" complete with portable 


—— 


x NEWLY DESIGNED FIVE POSITION LEVER 
SWITCH ASSEMBLY. Permits application of 
separate voltages as required for both plate 
and grid of tube under test, resulting in im- 
proved Trans-Conductance circuit. 


TESTING TRANSISTORS 
A transistor can be safely ~~ adequately 
tested only under dynamic conditions. The 
Model TV-12 will test all transistors in that 
approved manner, and-quality is read directly 
on a special “transistor only”’ meter scale. 


wai $50 


housed in ara 
NET 


to compensate for 


some ru 
portable ca Mt 
sells for only 
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The new Model 670-A 
Pad 


SPECIFIC 
D.C. VOLTS: 0 to 7. $/15/18/150/750/1, 500/ ADDED FEATURE: 


Ac. VOuTS: 0 to 15/30/150/300/1,500/3,000 Built-in ISOLATION TRANSFORMER reduces pos- 
Volts sibil m 5 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/ a eee ae ee a eee 


000 V 

b.2° CURRENT: 0 to 1.5/15/150 Ma. 0 to —«‘ The Model 670-A comes housed, in a rugged 
1.5/15 Amperes le-finished steel cabinet complete with 

RESISTANCE: 0 to 1,000/100,000 Ohms 0 to —-“rackile-finishe : 


10 Megohms test leads and operating instructions. 
CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd. (Good- 
pt me for checking quality of electrolytic 
wey $0 to 2,500 Ohms 2,500 Ohms 
ohms 
INDUCTANCE! -15 to 7 Henries 7 to 7,000 
i —6 to +18 +14 to +38 +34 to 


sacar sitiaraamnmnscicea, Besser 


el a foe 


The new 
Medel TV-50 


A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 
A.M. Radio « F.M. Radio * Amplifiers * Black and White TV * Color TV 


R. F. SIGNAL GENERATOR: Provides complete coverage for A.M. and F.M. alignment. 
Generates Radio Frequencies from 100 Kilocycles to 60 Megacycles on funda- 
mentals and from 60 Megacycles to 180 Megacycles on powerful harmonics. ¢ 
VARIABLE AUDIO FREQUENCY GENERATOR: In addition to a fixed 400 cycle sine- 
wave audio, the Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. e BAR GENERATOR: Projects an actual Bar Pattern on any 
TV Receiver Screen. Pattern will consist of 4 to 16 horizontal bars or 7 to 20 
vertical bars. ¢ CROSS HATCH GENERATOR: Genometer will project a cross- 
hatch pattern on any TV picture tube. The pattern will consist of non-shifting 
horizontal and vertical lines interlaced to provide a stable cross-hatch effect. 
© DOT PATTERN GENERATOR (FOR COLOR TV): The Dot Pattern projected on any 
color TV Receiver tube by the Model TV-50 will enable you to adjust for 
proper color convergence. e MARKER GENERATOR: The following markers are 
provided: 189 Ke., 262.5 Ke., 456 Kc., 600 Kc., 1000 Ke., 1400 Kc., 1600 Kc., 

i >» 


2000 Kc., 2500 Ke., 3579 Ke.. 4.5 Mc., 5 Mc., 10.7 Mc., (3579 ‘Ke. Is the 
= apd comes at $4 
lutely complete with 
shalded eae "and 
tions: 30 
no ) : il 
ll iD 


< 


color burst frequency.) 
Hy... wegilll ll | 


MOSS ELECTRONIC DISTRIBUTING CO., INC. C Model 0.85... Total Pie $6 
Dept. 0-197, 3849 Tenth Ave. Saataly far" cose eons 
Model TV-12............. Total Pri 50 
TRY ANY New York 34, N.Y. - S220 with 10 “days. Balance $10.00 
f the instruments on this or 
Pe ee een Please send me the units checked. ! agree to oO" rat peo 7y wy Bs $36.08 | 
on the facing page, for 10 days pay down payment within 10 days and to pay - “et oe 6 months. | 
the monthly balance as shown. It is under- nes ae Total Price $47.50 
before you buy. If completely satis- stood there will be no finance, interest or any si ih rH nent” Peer 
other charges, provided | send my monthly 
fied then send down payment and pay payments when due. It is further understood 0 Model whale ie das. — 4 1 
+ dt that should | fail to make payment when due, eon for 3 months. 
balance as indicated on coupon. Ne the full unpaid balance shall become imme- c ete! se eis aaa me ae 
interest or Finance Charges Added! diately due and payable. monthly for 6 months.” | 
If not completely satisfied return Nome | 
unit to us, no explanation Adidvees ! 
necessary. 
7 City Zone State j 
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RENCH 1 
wage WITH THE “INNER GRIP 


in-a- 
WRENCHES 


--- GRIP and DRIVE ALL 
HEX HOLLOW-HEAD 
SET SCREWS AND 
CAP SCREWS! 


NO FUMBLING 
NO DROPPING 


OVER 200 TYPES AND SIZES IN STOCK 


eee 


MANUFACTURED EXCLUSIVELY BY 


STEVENS WALDEN Inc. 


Oo SHREWSBURY STREET 
WORCESTER, MASSACHUSETI 


The pioneer instrument for checking cou- 
pling condenser leakage in the circuit! 


TeleTest anticipated your demand 
for a unit that would check leaky coupling 
condensers, under load, without removal 
from the circuit. With the remarkable and 
unparalleled CapaciTester, you not only 
can check any coupling condenser without 
clipping or unsoldering leads, but you can 
test for leakage between any points where 
it may occur! AND, with the added Wien 
bridge, you can measure capacities from 
10 mmf. to 50 mfd. 


Model CT-355 


1-YEAR FACTORY 
SERVICE GUARANTEE 


* Slightly Higher West of the Rocktes 


See your local jobber, or write TODAY: 


TELETEST INSTRUMENT CORP. 
31-01 Linden Place, Dept. N-1 Flushing 54, W. Y. 


Preamp-Control Unit? 
(Continued from page 49) 


curves in Fig. 1, which attain a maxi- 
mum boost of about 17 db at 50 cycles. 

The original loudness of music gen- 
erally ranges between 40 and 90 db.* 
In reducing gain, the lowest intensity 
sounds should not be brought below 
the level of audibility if it is desired 
to prevent part of the music from 
dropping out. At 1000 cycles the abso- 
lute audibility level in a quiet resi- 
dence is 15 db.* Considering that this 
is the very threshold of audibility, and 
that one ordinarily desires music at 
least slightly higher than the thresh- 
old, it may be said that music should 
not be reduced below an absolute level 
of 20 db at 1000 cycles. 

If none of the music is to be lost, the 
maximum extent of reduction at 1000 
cycles is therefore 20 db, that is, a re- 
duction from 40 db absolute to 20 db 
absolute. If for the sake of peace in 
the household one is willing to lose 
part of the music, an additional reduc- 
tion of, say, 10 db may be introduced. 
This would convert orchestral peaks of 
90 db to 60 db, which is in the range 
of conversational speech (peaks). 

According to the Fletcher-Munson 
curves, a 20 db reduction requires in 
the neighborhood of 12 db boost at 50 
cycles. If the reduction is from 90 to 
70 db, the actual required boost is 11 
db; if from 40 to 20 db, the actual 
boost is 12 db. This amount of boost 
is well within the 17 db maximum bass 
boost of the response curves in Fig. 1. 

If gain at 1000 cycles is attenuated 
30 db, then about 16-18 db of boost is 
required according to the Fletcher- 
Munson curves. The maximum bass 
response curve of Fig. 1 just about 
meets this requirement. 

If gain at 1000 cycles is attenuated 
more than 30 db, the boost available 
from most bass controls would be in- 
sufficient. However, such a degree of 
attenuation borders on the extreme. 
Let us assume that at 1000 cycles gain 
is reduced by 40 db. This means a 
portion of the music would be lost. The 
percentage lost would of course vary 
with the nature of the music. Less 
would be lost of the “Age of Gold 
Polka” than of the “Afternoon of a 
Faun.” Nonetheless, considering that 
the lowest level sounds of ‘an orches- 
tral selection would be placed 15 db 
below audibility, it may be inferred 
that the loss would be substantial in 
all cases. A 40 db reduction at 1000 
cycles would require 24 db of bass 
boost at 50 cycles. Thus the response 
curve in Fig. 1 would fall 7 db short 
of providing complete loudness com- 
pensation. This deficiency of 7 db 
seems far less serious than the loss of 
a substantial portion of the music 
when gain is reduced 40 db. 

Some loudness compensation con- 
trols have been designed to provide 
bass boost far in excess of that re- 
quired by the Fletcher-Munson curves. 
For example, a control with as much 
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as 41 db boost at 50 cycles has been 
described and commented upon as fol- 
lows: “. . . listening tests proved that 
the control does a very good job.’” 

However, such super bass boosters 
do not belong in the category of loud- 
ness compensators, whose purpose is 
to make reproduced music sound as 
much like the original as possible at a 
reduced level. Instead, they should be 
classified with echo chambers, low cut- 
off filters, and other special devices 
which may impart to music a pleasing 
quality, but one that was not there to 
begin with. 

It has been shown here that a good 
bass control can be used as an adjunct 
to record equalization and as the 
means of loudness compensation in all 
but extreme cases. The question arises 
whether these two uses are mutually 
exclusive. For a bass control with as 
much as 17 db boost the answer ap- 
pears to be essentially “no.” 

Table 2 shows that at 50 cycles the 
maximum bass boost required for rec- 
ord equalization is 7 db or less, leaving 
10 db or more for loudness compensa- 
tion. In the unusual combination of 
events where 1000 cycles is attenuated 
as much as 30 db and where a record- 
ing with the old RCA characteristics 
is played, there would be a 7 db defi- 
ciency at 50 cycles. On the other hand, 
at 30 db attenuation of 1000 cycles 
there would be no deficiency for the 
London, Columbia LP, and Columbia 
78 recordings, and only a relatively 
minor deficiency of 3 db at 50 cycles 
for old AES recordings. Furthermore, 
it must be remembered that the hypo- 
thetical simple control unit is assumed 
to provide only RIAA equalization. 
Provision for one more phono equal- 
ization setting with greater bass boost 
would make it possible to supply suf- 
ficient bass in all cases. 

To summarize, a simple control unit 
with one or two record equalization 
curves and without a loudness com- 
pensator, but with a good set of bass 
and treble controls, can handle the 
majority of situations in which the 
average home listener is apt to find 
himself. True, the complex type of 
control unit can take care of some sit- 
uations where the simple unit is not 
completely adequate, but these situa- 
tions can usually be tolerated when 
the added cost of a complex control 
unit is taken inte account. In audio 
the last ounce of satisfaction costs 
considerably more than the first ounce. 
It seems sensible, where dollars are 
limited, to forget the last ounce of 
satisfaction in a control unit and to 
concentrate on improvement  else- 
where, such as the speaker end, which 
usually leaves more to be desired. 
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Your Profit Starts The Very First Day 


TEST and 
REPAIR 


T PICTURE 
TUBES 


‘ 


NEW peELUXE CRT 400 
with 42” Plastic Meter 


This portable Cathode Rejuvenator 
Tester quickly locates and corrects 
picture tube troubles in a few minutes, 
right in the home, without removing 
tube from set! Restores emission, stops 
leakage, repairs inter-element shorts 
and open circuits. Life-test checks gas 
content and predicts remaining useful 


tube life. Grid Cut-Off reading indicates 


picture quality customer can expect. 
Earns servicing dollars in minutes. Cuts 
operating costs, eliminates tube 
transportation. Saves money on TV set 
trade-in reconditioning. Pays its way 
from the very first day. 


Weighs only 5 lbs. mounted in rugged, lug- 


gage style, carrying case covered with hand- 
some, durable leatherette. Size: 11 x 7% x 5”. 


Model 400. Net $5495 


Send for Bulletin 104-N 


BaK MANUFACTURING CO. 


Over 20,000 CRT’S 
NOW IN DAILY USE 
ACROSS THE NATION 


Catnope Yi 


RR esuvenator 
Testers 


NEW ECONOMY CRT 200 


A quick profit maker priced low 
enough for every serviceman to 
cash in on picture tube repairs. 
Performs most of the functions 
of the CRT 400. Has 3” meter. 
In leatherette carrying case. 
Size: 11x7%4x5”". Weighs 5 lbs. 


Model 200. Net $3995 


3726 N. Southport Ave. * Chicago 13, Illinois 


TV TUNER REPAIRS 
48-HOUR SERVICE 


Defective tuners rebuilt to factory standards. 

New tuner guarantee. Ship peapale. 
RADIO PRODUCTS CO. 

15-20 122nd Street @ College Pt. 56, N. Y. 


We carry a full line of Replacement Tuners for all makes of T.V. 


ECEIVING AGED 


Be a ‘‘key’’ man. how to send 


. Learn and 
receive messages in code by telegraph 
and radio. C 


needs 
Good pay, adventure, in- 


for FREE BOOK. — 
CANDLER SYSTEM CO. 
Dept. 2-A, Box 628, Denver 1, Colo., U.S.A. 


don't 
stand on your 
head! 


let the 
MASTER 
show you the 
easy Way... 
see pg. 137 
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NOW 
HEAR 
THIS 


for 


improved high fidelity 


GOODMANS 
LOUDSPEAKERS 


in the New 


‘Friction-Loaded’ 
AXIOM Enclosures 


Axiom 22 Mk Il Axiom 150 Mk Il 
e 


Axiette 


Axiom 80 


Complete do-it-yourself construction 
details — available on request 


Mail this Coupon... Today 


it i RE ae ee er ees | 


ROCKBAR CORPORATION Dept.NA-5! 

215 East 37th St., New York 16, N.Y. 

Please send me: 

OC Complete information about GOODMANS 
High Fidelity Loudspeakers. 

OC Complete details about the new ‘friction- 
loaded’ AXIOM Enclosures. 


(Cee SY ce ome: ee ee cS ee emo == 


Scope Calibrator 
(Continued from page 63) 


with pliers. The end of the diode 
that corresponds to the cathode of a 
vacuum-tube rectifier is marked with 
the letter “K.” 

The exact value of R: is not too im- 
portant. A fifty per-cent variation is 
possible without much change in wave- 
shape. As was mentioned previously, 
resistors R. and Rs are regular 5% 
units and are accurate enough for most 
applications. 

Output connections from the cali- 
brator can be made to jacks or binding 
posts on the scope front panel, or a 
push-button may be installed to con- 
nect the scope vertical input to the 
calibrator when the button is de- 
pressed. The 2.7 volt output from 
terminal “A” (see Fig. 2) is more 
accurate than the one-volt signal, so, 
it is advantageous to have both these 


Fig. 3. Output waveform of the cali- 
brator, fed to scope’s vertical input. 


signals available for calibration pur- 
poses. 


Operation 


Connect the calibrator to the ver- 
tical input terminals of the scope. A 
square wave like the one in Fig. 3 will 
appear on the screen. The height of 
the wave represents 2.7 or 1 volt peak- 
to-peak depending upon which is used, 
output “A” or “B.” If the gain is 
adjusted, for example, until the one- 
volt square wave spans ten divisions 
of the scope grid, the calibration is .1 
volt per division. 


FTEN a need arises in the home labora- 
tory for pulse equipment which nor- 
mally can only be found in large elec- 
tronic laboratories. The author, faced 
with this problem, constructed the pulse 
generator described here which serves as 
a useful piece of equipment and is inex- 
pensive. 

The pulse generator to be described 
is a simple blocking oscillator in which 
the trigger is an electron-coupled oscilla- 
tor. The complete circuit is shown in 
Fig. 1. A wide range of pulse repetition 
rates may be obtained with the values of 
Cx and Ry shown in the table. 

The author’s unit was built in a small 
general purpose 4” x 4” x 2” utility cabi- 
net. The heater and plate voltages 
were taken from an external source; 
there is no limitation on building the 
power supply and pulse generator on a 
chassis large enough to accommodate 
the required parts. 

Tubes and resistors alone cannot pro- 
duce all of the waveforms required when 
pulsing or starting other electronic cir- 
cuits. Maultivibrators can produce a 
nearly rectangular pulse of any adjust- 
able or fixed duration, but they differ 
from many other pulse circuits in that a 
multivibrator determines its own cycle of 
operation because it uses a feedback 
path. 

Trigger pulses are widely used for 
controlling the operation of various types 
of circuits. Most cases call for a trigger 
pulse of very short duration and very 
sharp leading edge. The trigger genera- 
tor of Fig. 1 is a simple blocking oscilla- 
tor which cuts itself off after a few 
cycles because a negative charge accumu- 
lates on the grid capacitor. Let’s look 
at Fig. 1. Say electrons have accumu- 
lated on the capacitor Cx. They must 
return through the grid to the cathode 
coil. If the resistance is high enough to 
permit the grid capacitor to stay charged, 
we can bias the tube well into the cut-off 
region. Now the tube is cut off, thus the 
capacitor will slowly discharge through 
the resistance until a point is reached 
when the tube will start to conduct again, 
and this repeats over and over again. 


Pulse duration of a self pulsed oscil- 


AN INEXPENSIVE PULSE GENERATOR 
By ALVIN G. SYDNOR 


lator such as this one is controlled by the 
grid capacitor. The value of Rx has little 
effect on pulse length. Changing the 
value of Cx will vary both repetition rate 
and duration. 

Remember that pulse duration is the 
time from the leading edge to trailing 
edge, usually expressed in microseconds 
(“sec.) and that pulse repetition rate 
is the time from the leading edge of one 
pulse to the leading edge of the follow- 
ing pulse. 

An excellent article on pulses and how 
to work with them appears in the “Oscil- 
lographer’”’ Vol. 14, No. 2, April—June, 
1953 under the title “Techniques in 
Pulse Measurements” by Melvin B. Kline. 
Those interested in the general field of 
pulses should investigate this article for 
further information. 


Fig. 1. Complete schematic diagram and 
parts list covering a simple pulse generator. 


WITH RXx:100K 
Cx=.001 


cx Rx FREQ (PPS) oor 
1 TOMEG. | 1 i ee GE © 
01 1OMEG. | 10 


brates Picee 


85v. 
ak. 


PLATE 
WAVE 
FORM 


R:—25,000 ohm pot 

Re—10,000 ohm, 1 ». res. 

Rs—56,000 ohm, 1 ». res. 

Rx—See chart above 

Cr—.1 yfd., 500 v. capacitor 

Ce—.01 ufd., 400 v. capacitor 

Cx—See chart above 

L1—24 t. #22 en. closewound on YY,” dia. 
form, tap at 7 ¢. 

Vi—6CLE6 tube 
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Horizons Unlimited 
(Continued from page 35) 


than $4 billion annually ten years 
hence. 


Industrial Electronics 


Although now relatively small, the 
field of industrial electronics promises 
to become another giant in the elec- 
tronics family. A figure of about $600 
million gives a fair estimate of the 
present size of this business. Since it 
is still in its initial stage, the substan- 
tial sales already achieved suggest an 
enormous potential. Already the list 
of products for electronic devices is 
becoming encyclopedic. Some of the 
more familiar applications would in- 
clude the control of motors and ma- 
chines, automatic elevator controls, 
electronic cooking, testing, sorting, 
closed circuit television, etc. Also sig- 
nificant here (although much broader 
in application) is the development of 
the transistor. 

There is a strong likelihood that in- 
dustrial electronics will become a bil- 
lion dollar business by 1960. 


Components and Service 


Because of its magnitude, the elec- 
tronics industry is able to support a 
sizable parts and servicing business. 
The value of component parts which 
include tubes, capacitors, transformers, 
speakers, resistors, etc., was in the 
area of $600 million during 1954. 


Broadcasting 


Today, TV ranks third among all ad- 
vertising media, exceeded only by 
newspaper and direct mail. In 1954, it 
obtained 9.9% of national advertising 
budgets, equal to $809,100,000. During 
the current year, it is estimated that 
expenditures on TV advertising will 
surpass $1 billion. That the industry 
has not yet achieved its pinnacle may 
be seen by looking at authoritative 
projections of future revenues which 
envision billings of $3.5 to $4.5 billions 
ten years hence. 

Of course, the rapid growth of TV 
has displaced radio as the star me- 
dium of home entertainment. Consid- 
ering that it will be able to generate 
revenues in the area of $500 million an- 
nually, however, radio’s contribution 
to the total sales picture of the elec- 
tronics industry should not be undér- 
estimated. 

Judging from the success it has al- 
ready achieved, it appears virtually 
certain that the electronics industry 
will go on to fulfill its tremendous po- 
tential. Well out of the cradle stage 
now, it has exhibited an enormous 
vigor. Its capacity for additional 
growth has already been proven by its 
ability to rejuvenate itself through the 
frequent development of new facets. 
Perhaps of no other industry might it 
be said with so much certainty that it 
promises to maintain and strengthen 
its position as one of our brightest in- 
dustrial diamonds. —30- 
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AWARD WINNING AUDIO COMPONENTS 


99-B TRANSCRIPTION AMPLIFIER — imagine! A 
22-watt amplifier with complete controls, plus a 
preamplifier for two magnetic inputs and at a best 
buy price. The 99-B has tone and loudness con- 
trols, record equalizer, tape playback provisions 
and record scratch and rumble filters. In practi- 
cally every respect, the performance and features 
of the 99-B equal those of much higher priced 
amplifiers. $99.95* net. 


311 FM TUNER — Moderately priced, this FM 
tuner features new wide-band circuits which audio 
experts have called ‘‘the most significant devel- 
opment in tuner design for years.’”’ These circuits 
allow you to separate stations so close together 
that ordinary tuners would pass right over them. 
Absolutely free from drift, the 311 has 3 micro- 
volt sensitivity for outstanding reception in even 
the weakest signal areas, $99.95* net. 


330 AM-FM (BINAURAL) TUNER — An entirely new 
kind of AM-FM Tuner, the 330-A is the first tuner 
to feature truly wide-range AM plus super-selec- 
tive drift-free FM. The new AM design permits the 
full 10 ke frequency range broadcast by better 
AM stations to be received, and entirely without 
distortion. The new wide-band FM circuits are 
extremely sensitive and selective, yet are com- 
pletely free from tuning drift. $169.95* net. 


265-A 70-watt LABORATORY POWER AMPLIFIER — 
A distinguished amplifier for the perfectionist. 
Exclusive adjustable ‘‘Dynamic Power Monitor’ 
control allows full output on music, with maximum 
speaker protection. Damping factor continuously 
adjustable from 30/1 to 0.5/1. Class A circuitry 
throughout. Frequency response fiat from 12 cps 
to 80,000 cps. intermodulation distortion less 
than 0.1%, harmonic distortion less than 0.5% 
at full output. $199.95* net. 


210-D DYNAURAL LABORATORY AMPLIFIER — The 
powerful 30-watt 210-D is the most complete 
amplifier made. It incorporates a flexible record 
equalizer, wide range controls and a preamplifier 
that accommodates two magnetic pickups. Fea- 
tures include versatile tape-recording facilities 
and a unique dynamic noise suppressor. This 
-amplifier’s features and refinements make it ‘‘first 
choice’ among connoisseurs, $169.95* net. 


‘Prices slightly higher west of Rockies. Prices and 
specifications subject to change without notices. 


Engineering Leadership 
for Superior Performance 


H. H. SCOTT inc. 


385 PUTNAM AVE NUE 


CAMBRIDGE, MASSACHUSEJTS 


FREE ILLUSTRATED CATALOG R156 


FIDELITY AUDIO 


TAPE OR TV 


ESPEY MODEL HF-250C 
With 12” Phillips Model 9760M Speaker... .$ 99.95 
With 12” Phillips Model 9762M Speaker.... 119.95 


Buy either of these new Duotone ‘‘Norelco’’ speakers with your Espey chassis. Made 
by 


Philli of Holland. Features Ticonal magnet, improved cone design, built-in 
" copper ring fitted into air gap keeps voice coi impeda’ nce 


se 30 to 20,000 cps, rated at 
el baie Espey ¢ 


chas: 5 
J Ricci 9 speaner, response 22 to 20,000 cps, rated at 
Espey chassis, both for only, $119 95. $99 95 
e 


With 15” Utah Coaxial PM Speaker...... 


mechanical cross-over _ 


Bz 
3 
i 
Fe 
rT, 
£5 
58 
istii 
BSEE: 
3 
: 


AND 10 W 
P.P. 6V6 AMPLIFIER BOTH FOR 


4 


9 TUBES-PLUS 
2 RECTIFIERS 
PHONO INPUT 


10 W. AMP. 


New Hi-Fi self-powered FM. tuner with 10 watt amplifier amg ey Bit on 
separate chassis. All u ey is a record changer and speaker to hav plete 
home music sys . cable connects tuner amp. ‘uner has input fer) crystal 
pho (if changer ith v.r. cartridge is tr we will include the nece: 

-amp, no charge.) Tuner has 6 tubes: 12AT7, 6BE6, 2—G6BAG6, GAT6 6ALs. and 
Sxa . Am 2—6V6's, GSN7 and rectifier. Full superhet circuit with AVC, 
3 position tone contro!, 9” illuminated slide rule dial, escutcheon and jobs. Stick 

antenna for AM. Radi io-FM-AM, phono selector sw witch, tone control, i con- 

Fa 86 "ibis Ne" Ottote wiacnce Say Ch whe coetkere sown aoswe” Nes FAS-2E 
utput matches an e speakers s le 

4 Ship. wt. 22 ibs.” Sale a $44.95. CU-14Y 12” 


coax epeubers 10.00 extra; 15” coax speaker, $20.00 e: 


9-TUBE a 


12 Watts Audio § 
Dual Tone Controls LESS oe 
RECEIVES BROADCAST 550 TO (650 K.C. 


Jackson AM9A, 2 watt hi-fi audio amplifier and 
broad would 


s boos 

co! i mo switch. Shielded 
output matches 3.2 or 8 ohm speaker. Hea) duty 
i v/a" illuminated slide rule 

1650 ke. Size 

GAT6, 2—6V6 a 
1 AM9A, Ship. wt. 
coax speaker, 


JACKSON AM9A 


dial. 3 io 

13” x 93/2” x 6” high. 
SY3. Knobs, escutcheon, di 
19 Ibs. Sale price, $39.95. U- 14yY 
$20.00 extra. 


‘am ‘and instructions include 
12” coax speaker, $10. 00 ‘ontras is” 


NEW—SMALL orewed 
VOLT-OHM METER _ sate price 


2000 ge ag VOLT ma 


WITH TEST LEADS 
2 FOR $19.50—4 FOR $37.00 


New, small Volt-Ohm meter 51/4” tall, 35@” wide and 11/2” thick. 31/4” meter. wee 
tivity 2000 volts 6 to site tie a are 
oh ms 


TY News ad. Never ave ms 
i TP-S, ney = with test leads. ie price, only 
quantity price, 2 for $19.50, or buy 4 for only $37. 


MINIATURE BROADCASTING STATION 


WITH CRYSTAL MICROPHONE 
SALE PRICE $9.95 


station for microphone and phono- 


Sensational new model MCL-E3 


= Can be received on any broadcas t radio in the home. No wires to connect, t 
Ht og Fi like a radio station. ‘Has input jacks ions. crystal mike or record Pe oom 
olte i 


i 
fo operate; one contro 
mv 


tation: mi stati 
ke and instructions. Ship. — ‘8 ‘ibs. Net price $9. 95. 


6-TUBE. 2-BAND RADIO KIT $14.95 
6-18 MC 550-1650 KC 


6 tube, 2 band AC-DC radio kit, complete with speak 
aa ° Popular with schools mae colleges a we 
« ivi 


ine and ave. Full 
ng superhet with S” speaker and slide rule dial. A complete 

kit with tu , 2—12S8K7, and 3525, 

a, ag ootructtons. inet —, x 63%” x 64%”. Ship. 


14 TUBE ESPEY HI-Fi CUSTOM FM-AM CHASSIS *8425 


LATEST 1956 MODEL WITH RESPONSE FROM 10 TO 22,000 CPS 


NEW MODEL HF-250C. 


TUNER—ALL ON ONE CHASSIS 


%& PUSH-PULL 6V¥6 OUTPUT 
% TWIN TONE CONTROLS 
% INPUTS FOR CRYSTAL OR V.R. one 


WILLIAMSON TYPE CIRCUIT price “$345 
%& ULTRA-LINEAR RESPONSE 


HI- La FM-AM TUNER 


A FULL HIGH 
AMPLIFIER AND FM-AM 


LESS SPEAKER 


New 1956 model, 14 tube FM-AM chassi A = bey. Model, HE“ ssectyer pg , bye 
hi F-2 tube FM 
os: 0 tor a sep 
i 4 of e elna Liner output 
ives quency response of 10 to 0 = 
ebeparate "RE se li for FM and vity. 
Tomporature compensated FM front end for minimum drift. bass ane treble 
tone controls, Pre-amp for all types of mpenete cartridges. 2nd input for ee phono, 
tape recorder or TV. 3 ‘Ee equalizer for accurate reproduction of all records. 
Built-in antennas for both FM AM. Recpenee plus or minus 1 
cps. Harmonic iatertton less than 1%. Sensi 
quieting; AM, 75 mv for 6 db signal to noise ratio. Off-o 
ic control. Has 2 AC oerea: on any of 


<9 
Size; a cake Ss 5 
price, ‘ssa h Roar "auty Utah 15” 


McGee’s Famous 
12 AND 15 INCH COAXIAL P.M. 
HIGH FIDELITY SPEAKERS 


12° °23°° 


12-inch 15-inch 
Model CU-14Y Model P15-CR 


Model CU-14Y, 12” high fidelity coaxial PM speaker. Response from 30 to 17,500 
cps. Full 6.8 oz. Alnico V inet in the 12” woofer. Special coaxially suspended 
high frequency tweeter. crossover network. "ont two wires to connect to 
your radio or amplifier. 3.2 to 8 ohm output. jon’t confuse this speaker 
tage many cheap speakers th re offered. This is a fine quality speaker. Stock 
. CU-14Y. mae Price $12.95 each, two for $25.00. 
18” high fidelity coaxial PM speaker. Response down Bd 20 cps. 
A cps. Full 211 oz. Alnico V magnet in ane is” ler. Spe- 
coaxially suspended 5” high frequency twee in pe PER ae 
nly two ein to con —_ 5 h S2 A 

er. 


WEBCOR 3 SPEED CHANGER 
MODEL 140-16 WITH 


CARTRIDGE Se eleweeau 594% 


2 NEEDLE FLIPOVER 

New Model 140-16, Webster-chi 3 

matic record changer with Astatic 66-TMY, 2 needie 
flipover crystal cartridge. Plays all 3 speeds and all 


3 size records. Shuts off Setomationity after last 
Has neutral position to prevent Gomeasee 


t in use. 
wide. 71/2” high overall. 21/2” below motor 


e 
Ibs. (not mailable) Model HF-25) 
coax PM speaker, both for on! 


board and 41/2” above. Mode! 140-16. Ship. wt. 12 Ibs. Sales fr e, $24.95. 
Model 114-43 Webster-Chicago 3 speed enema with G.E. SE _— variable re- 
luctance idge, otherwise similar to above. le price, 


you ur radio or amplifier only has input for crystal cartridge. Just plug V.R. pickup 
cored wa and pre-amp into regular phono input. Mosel 
u pM 


recutar $65.00 ist COLLARO 


3 SPEED HI-Fi CHANGER 


Imported Sale 95 
from England Price 
Less Cartridge 
Reguiar $65.00 list Collaro Model sn leee, 3 speed automatic record changer made 
My England. intermixes 10” and records th d. Consta 


le motor and 
spring to shift w 


r 
iong, ae, “wide and 43/4” a 
id_h ag - finis 
ice, $38.95, cartr i rge 
Collaro changer "with G.E. RPX-052A ‘Sactaen 


===, 6-TUBE, 6-VOLT 
UNIVERSAL MOUNTING! 


AUTO RADIO : 

' WITH | 
$1999 6” x 9” | 
SPEAKER | 


McGee makes another tremendous purchase and passes the saving on to you. This uni- 
versal mounting, 6 tube, 6 volt auto radio is a full superhet with ratty tuned R.F. stage. | 
Made to sell a "a much higher price, by one of America’s best Sonne weal 


ee er a ee ee ee ee 


i es centers. 
of =” das’ unted underdash it ge only “abe below. 
Overali size; 9” wide, 44" high rm ett deep. Requires no nder your 
dash than an ordinary auto radio remote contro! head. Not intended, tor an an exact custom 


auto 3 
and hip. Stock 9g h-759. 
radio complete fwith "@x9” speaker. 3 section top cow! \Sabonan, 


TELEPHONE VICTOR 5092 


McGEE RADIO COMPANY ery 1903 McGEE ST., KANSAS CITY, MISSOURI 
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95/ | | AMERICA’S FINEST VALUES IN “LOW COST” HIGH FIDELITY 


ECONOMY 20 WATT AMPLIFIER $22.95 IMPERIAL 30 WATT AMPLIFIER $29.95 
NEW 1956 MODEL NEW 1956 MODEL 


Push-Pull 6L6 Output Tubes Push-Pull 6L6 Output Tubes 
Response 30—15,000 CPS Response 15-20,000 CPS 
Bass and Treble Tone Controls Bass and Treble Tone Controls 
Input for Xtal or Dynamic Mike Compensated Gain for G.E. Cart. 
oe Input for Xtal or V.R. Phono Input for Xtal or Dynamic Mike 
a With CU-14Y, 12” Coax Speaker ...$32.95 | with CU-I4Y, 12” Coax Speaker .$39.95 


fo i With P15-CR, 15” Coax Speaker...$42.95 | with P15-CR, 15” Coax Speaker. $49.95 ; 
. With Imperial IV System...... .. .$39.95 With Imperial IV Speaker System. $46.95 
With SP-(21256R.......$44.95 With HF-33GE ...... $69.95 | With SPI2I25CR .......$51.95 With HF-33GE ......... .$76.95 


A tremendous High Fideli fier value. to 15, 000 cps. Electronic 
bass and treble : boost by Soom ‘ate tone controls. Use thie ‘Smplitier with any record New 1956 model 7 tube Impe 30 watt High ag ete aie amplifier. A $100.00 
changer having crystal or variable reluctance cartridge, radio tuner or high rarenee list value for only $29.95. Pereatures a heavy 4 Ib., specially wound high fidelity 
crystal or dynamic microphone. 20 watts power output. Use — any 4 or 8 output transformer with 15% inverse feed-back; push-pu 
speaker or 250 ohm ae Chassis size, an?" x 1013/2” x Tie" high. Complete with frequency response from 15 to 20,000 cps. Matches 8 or 16 ohm speakers. You cai 
tubes: 2—616, 2— 6 12AX7 and SU4G. This is a terrific value. ¥ center your entire custom music system around this low cost 30 watt ueaplitior. 
high fidelit: amp! ifie pt less than ~ cost o ofa Ship. wt. 17 Ibs. Mode HF- -20, This imperial 30, 30 watt amplifier may be used with any radio tuner or record 
y_ 2 na 20 watt Heri lifier, McGee's sale player. It will drive any speaker system that you may have. Use from one to ten 
FM-AM 8” speakers or any 12” or 18” coaxial speaker or any 3-way speaker system. Tone 
separate N PEAKER SYSTEM 49. 95 compensated input for either a crystal phono pickup or a General Electric variable 
ut used reluctance pickup. Also, has input for crystal or high i 
ut taps 4 controls are mike gain, phono gain, treble tone and bass boost t tone control. wis 
sitivity. 12” G.E. PM WOOFER—I10” PM MID-RANGE— amplifier weighs 21 ibs. net. Full size transformer components would cost you 
1 treble ” $15.00 if purchased separately. Gold color chassis is 12/4" x x 73/4" x Tif” igh. 
phono, 8” G.E. MODEL 850 MID-HIGH RANGE SPEAKER Complete with tubes: 6AT6, GAUG, 6C4, 12AU7, 2—6L6GA, plus SU4G_ rectifier. 
records. Stock No. IMP-30, 30 watt imperial {Migh-Fidelity amplifier complete with tubes and 
20 AND 600 CYCLE L-C CROSSOVER NETWORK. diagram. Ship. wt. 23 Ibs., Sale price only $29.9 
» Have Juke Box tone saanity in your own home. Strictly High 
be ott. Three a a £ 3 ~ a S00 cyele frequency 
ividing networ at on wires feed the system from any 
4 "or ‘9! chm radio or amplifer. "A variable ‘tone. compensating p watt HI Fl SPEAKER SYSTEM 


or 

control incorporated in the circuit makes brilliant highs or boomy 

a to — own taste. An ny amplifier that — now have will 
wi 


2- 12” Woofers SALE PRICE 


ror ser S95 


over Network 
25 watt, High-Fideli Dynamic Speaker Sys- 
tem, complete with 000 ag —— ine 


12” woofer speakers, two 5” nig “ treauency 

tweeter speakers and separate 110 voit A’ 

power supply for only $24.95. Frequency 
sponse 20 18,000 cps. Both the woofers 


° en . Take 
of cabinets; blonde ‘can, wainut or mahogany. (Specify 
finish desired when ordering) 37” a 24” wide and 20 
Ly deep. Ship. wt. 75 Ibs. Stock No. Mace, Sale price, $49.9 
Model HF-44GE, console speaker system, same as above at 9 has a heavy duty 
-&. u 


Model HF-SSGE, super deluxe quality console speaker Svetem, same as HF-33GE 
described above, except has 15”, 21 oz. Ainico V magnet woofer, 10” mid-range 

PM speaker and egy 4401 University horn type tweeter. Ali 3 s: systems incorporate 

ng control. Modei 


600 cycle L-C ty crossover network with variable tone compensat 
HF-SSGE, Sale iwlee $69.95 (specify cabinet finish). 


CR DELUXE CONSOLE SPEAKER SYSTEM $89.50 


7.600 " s* UTAH Wy iigreriaeit a oe - 5” TWEETERS—CROSSOVER cy’ 
jew, leluxe quali igh-Fidelity console speaker system. jas ”“ Utah woofer 
pes with 21 oz. Alnico V magnet, 8 model 850 G.£, mid-range speaker and two Utah “appar frequencies above 2 ag 
tweeters. This is the finest console speaker system that we offer. Available in seas ut our high fidelity eee o adie. % No. ‘SP-1212SCR, 
wrens oak of natural mahogany Snish. size, 43 33) wide an High Fidelity Dynamic paras System. Ship. wt. 15 Ibs. Sale price, $24.95. 
) cps. mts 26" ten doors bebe tl attractive hardware and ornament on grill below No. SPS-1 si 25, High Fideli Dynamic Speaker System, as described above, but less 
eat there. are only 3 wites to contest to Gay Soe S ohm stent af your wadts ef | fhe, 2000 cycle cross-over ‘ne and with & separate attenuator control. Sale price, 
" ia 
gg» 4 amplifier, Has variable tone compensatin: contro! built-in. Model HF-1GCR4. deluxe $14.95. Ideal for use with HF-20 and IMP-30 amplifiers described above. 


quality Hi-Fi console speaker system. hip. wt. 100 Ibs. (S ify cabinet finish 
desired.) Sale price, $89.50. # % cedeatad *2% ; 


NEW IMPERIAL IV eee 
with General Electric 


tm Sreanen $1995 


New 1955 Model we Aga! nt Iv, —_ Be maga 4 
Speaker system with oe Elec 
speaker.*Housed in a hi ity, leatherette 
covered plywood cabine noe 2 


HIGH FIDELITY SPEAKERS 
5” BLUE STREAK TWEETER...........$ 2.95 
8” BLUE STREAK .........-2+2eee0--$ 6.95 
BLUE STREAK WOOFER ..........$16.95 


agnet 
ly flat from 33. to 12's00 c 
matt ace aaa. poubeasional music systems. Ship. Mets 


long. Fully enclosed; covered on ai sides except back. 6 ice, a's. 

or with any high fidelity radio, amplifier or home music system. Model HF-ISWr. new 15” ue Streak” HiFi woofer. 11 oz. Ainico V ag 
contains a General Electric Mode! 850 extended range high fie with one piece cone and 1 8 ohm voice coil. win yee wag response from 
on 6.3 oa, Anise Vv magnet and curvelinear cone with s ind SO to 9500 cps. Takes 18 to’ 2s ‘watt peak. Ship. wt. le price, $16.95. 
" tweeter. Response SO to 15,000 cps. Model IV Imperial 19.95. "Taeat ‘or ue 

with HF-20 and IMP-30 ‘amplifiers described above. os és en ab ab Os Ee ns Ge cw ee en ee Oa ee a 

2 ee ee ee ee ee ee ee ee ee ee ee en ee ee ee ae NEW—LOW COST 


9 FAMOUS STANDARD COIL CASCODE TUNERS HIGH FIDELITY 


TV-2000 series Standard Coil cascode tuners 
complete with 6J6 and 6B8K7 or 68Q7 tubes. SALE PRICE 


cascode model. Available with either 27%” or 
' 4%,” shaft length. A_ tremendous gin 


Thousands of TV sets use this famous ag 

Tunes 12 channeis (2 thru 13). For 21 MICROPHONES 
1.F. circuit, This tuner will give 2 to 2 better 

reception than the old pentode type. Many Special Model M28-KT 
servicemen replace all older tuners with this high q Pheer crystal 


lapel roph . 
and neat in ee tee Pol- M28—$3.99 M14—$7.95 M20—$4.95 
ished chrome case 11/2” '§ - 
thick with clip on back an S ft. shielded oye cable. Hi-Fi response, comparabie 


makes our low $12.95 price possibile. 
ind 
or better than tape! microphones selling for $10 to wes oe Shipped with 3 connec- 


shaft length en Stock yA Tv- 2000-5. 2 FOR $25.00 


nade Sale price $12.95 each, 2 for 

peed Matching a for Standard Coil all Set No. SCK-2 for fine tuning and channel tors; pin plug, phone plug and screw-on type. A fine addition to any tape recorder 

iting selector, Set VCK-2, matching volume and contrast knobs. E.ther set only S9¢ a pair. or audio amplifier r. Stock No. M28-KT, Sale price, $3.99. 

Lo Two TUBE a penny Sapa ae Pid emerge gee re ——_ ate pore for use with any 

bal amplifier or pe recorder. ractive riitian’ nis s a 

a SARK $7.95 EA., 2 FOR $1 5.00 chrome fg opalescent tan tacauer aye By neste Done wa ae shielded | — 
' a i e cable e addition to any amplifier recorder. mparable microphones 

uated . ES- hat ui jets erates te = — selling | ay Sas to $25 net. bgt ork with oteee to fit most neg ante and amplifiers. 

se 3 da TARZIAN makes. ideal for general replacement use Stock No. Mi4-KT, Sale price, Fits standard 36" mi om 


. ; Model M20-KT, all purpose crystal microphone. Hi-Fi response. A terrific imported 

TV UNER ces, ain Cut ee pn "Swoon valve, Comparable - ye a ith pin plug, phon tgp A a to! 2 ne ac: phn dt ciar ne 

’ 4 ~ ” "mike stand. ipped with pin phone plug an w-on connector. 
replacement for one tube tuners. 316 phe x No. M20-KT, Sale price, $4.9 . 


WITH shaft. Takes SCK-2 knob set described 
above. Sale price, $7.95 each, 2 for $15.00 SQ Sas Se aan eee eens 
AIR KING 


TUBES with tuves. 
~~ 3-STATION MASTER $1695 FM-AM TUNER 
Powerful 3 station master. Chrome plated metal case SELF POWERED 


w= 
i 
SUB-STATIONS $3.95 EACH - 
on wy Volume control, switch and station selector on i 
side. Master is quiet except when call switch is oresen U e with on 
A bee Sie. os. ea ‘substation PMCAS, Swit ¢ sits Amplifier $ 99 | 
4 
T, 


is uni- 7 PM SY call-back switch, $3.95 ea.; 3 for $io. 
| SALE PRICE 


equires wire intercom cable, $1.95 per 100 fej 
500 $8.95. 
factory ost aa oe gat cownces: FM-AM radio inser. Receives broadcast 


ft. tor 
Kin 
$80 to 2620 ke a te me. Use with any Hi-Fi audio amplifier or connect 


TELEVISION BOOSTER CLEARANCE SALE 


ene sale on VHF ne hte boosters for channels 2 through 
R Model $P-5, metal case, brown wrinkle finish, Continu- © Fm ang AM. 3 other controls are volume-off-on, tone and tuning. With tubes: 12AT7, 
elisa aaa 2—GAUG, GALS. 6SQ7, and SY3 rectifier. Chassis size, 114/” x 7¥2" x Ye" high: 


aaaty variable tuning, 6GAKS tube. ideal for late 


with cascode front end. Sale price iltuminated slide rule dial 71/2” 172”, with escutcheon plate ind knobs. 
RMS Mode! SP-6, brown plastic cas: Same i SP-S except powered with its own we 5 Sg Air Kin -AM tuner chassis No. 703 
has va le — control. (Pictured.) Sale pri eee as used in Air King model 17K1C combination -Radio-Phono with power suenly 
8-68 serge va variubie, ‘includes added. Note: A separate audio amplifier is required to operate a pee pie tock 

M band tube, brown plastic case. Sate Price.....-. red FM-AM tuner, complete with tubes, knobs and diagram. Snip. 
Standard “coil 8-51 printed arouit booste 6.9 Sale price, $24.99. 
_ SAKS tube, brown plastic case. Sale_ price. tees se esses are ee eee eee Err ririiiy 

=p a= c= Soaneiilienanatiiaaed’l —— a = —_—_———_—_——— oe 
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Super Savings 
on HI-LITE TUBES 


®@ all tubes branded Hi-Lite and dated @ fully guaranteed for 1 year 
© individually boxed in attractive red © all Hickok mu tested to insure satis- 
and black cartons faction 


A N Y c ANY A< ANY 7 5 c 
TUBE t& — TUBE nin 

T U a t ea. 1B3GT SBA7 came ecpec 

ites «| ese. eBK T9AU4 

oz4 a6 eve 12SK7 au 

1R5 6AT6 6w4 12SL7 1Lc6 6SR7 6BK7 

1 6AUG 6we 12SN7 1 6T 6BL7 19BG6G 

iss 6AV6 6x4 12807 6AC7 6Vv3 

1T4 6AX4 6Xxs 25L6 6AG7 6x 6BQ7 SAVS 

1U4 6Y6 25w4 GAF4 12AV7 6BNG 117L7 

1Us 6BCSs 7cs SzS 6AKS 6BZ7 117Z6 

3 6BF5 7¢6 25z6 6AUS 12827 

3AU6 6C4 7 SAS 6AV 12BY7 

mes |S. [ie |e | te 

305 6F6 12AL5 35L6 

384 6HE 12AT6 35w4 INDOOR ANTENNA List Price $9.95 

i, | S| EE | es sos $3.59 

5 i e 

sv4G 6K7 12AV6 SOAS with brass dipoles dial selector Price 

ae |S, | Haake | Ses 

6AB4 6857 12BE6 SOL6 PICTURE TUBES $1.20 per inch 

6AGS 6SL7 12AZ7 SOY7 

6ALS 6SN7 12SA7 117Z3 

os esa7 12857 PICTURE TUBE BRIGHTNER _ .85 ca. 


TERMS: ag oy F.0.B. preteenens 

25% deposit — a C.0.D. ze - a oa 

ingots ELECTRONIC SALES CO. 
- 837A 18th Avenue @ Irvington liek: 


LEARN TV 


_the practical way-- 


| BUILD 4-7%ex 
a TRANSVision 


TV _ 


*THIS MODEST INVESTMENT 
gets you started on a most fas- 


"SALES Kil eee 


M A af E 34 | G the new “E” type Transvision 
TV Kit in easy stages. For $15 

you get PACKAGE #1 (standard 
HI-FI PRO FITS first package for all new “E” PROFIT 3 WAYS: 

kits). This package gives you {i\Leern TV 

the BASIC CHASSIS and required 
e fi nest HI. Fi Units f iston { first-stage TV COMPONENTS, {2)Save up te 50% 

with complete instructions, 


When ready, you order the Prepare COLOR 
mext stage (pkg. #2), etc. B) ad W 


Shows 8 Great TV Kits: 


EXCLUSIVE: Only Transvision TV Kits 
are adaptable, to UHF. ideal for 
FRINGE 


LOW REGULAR WHOLESALE PRICES « 


Knowledge required. Write now! 


TRANSVision 


NEW ROCHELLE, N. Y. 


SOLD THRU SELECTED DISTRIBUTORS 
TRANSVISION, INC., NEW ROCHELLE, N. Y 


In Canada: 1338 Queen St. W., Toronto 3, Ont 


40 ke OS En iegtenmerscamensty ey. omamaweMAll THIS COUPON TODAY cam 
; TRANSVISION, INC., New Rochelle, N.Y. ; Sopra " a ee Se 
tm ench deposit. Send standard kit 
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e” fie SemmiGhiat etnh iit obei inal tr ts tote t 
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10-WATT AMPLIFIER 
Challenger Amplifier Co. is now of- 
fering a 10-watt amplifier, the Model 
HFS8A, which has a frequency response 
of 30 to 20,000 cps + 1 db. 
The HF8A features a three-position 
phono equalizer for RIAA, 78, and POP 
equalization curves. A bass tone con- 


trol provides an 8 db boost at 50 cps 
while a treble control provides for 18 
db attenuation at 10,000 cps. 

The amplifier may be used with low- 
level magnetic cartridges as well as 
crystals and ceramics. It is adaptable 
to both open shelf and custom cabinet 
installations since it is supplied with 
a removable etched-brass front panel. 

Write the company at 29 Ninth Ave., 
New York 14, N. Y., for additional 
specifications on this unit. . 


MARION VU METER 
Marion Electrical Instrument Com- 
pany has developed a new vu meter 
which has joined the firm’s line of 

“Medalist” panel instruments. 
The new unit has the characteristic 
“medallion” shape which provides in- 
creased readability and legibility. The 


clear Plexiglas | case construction re- 
sults in virtually shadow-free dial illu- 
mination by admitting light from the 
top and sides as well as from the front. 

The Model MM2VU meets the latest 
ASA specification C16.5-1954 for vol- 
ume measurements of electrical speech 
and program waves and is designed to 
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be us! where the precise indication 
and *~.asurement of a.f. voltages is re- 
quir: : in broadcast, monitoring, re- 
core.ag, and hi-fi applications. 

The company will supply full details 
on this instrument if you will write 
them at Manchester, N. H. 


FM ANTENNA LINE 

Technical Appliance Corporation is 
offering a new series of FM antennas 
in its “Taco” line. 

One of the units is the “Omni-direc- 
tional S-type” antenna which provides 
a nearly perfect circular directivity 
pattern. This antenna has a broadband 
folded dipole tuned to cover the entire 
FM band. Matching the conventional 
300-ohm transmission line, the antenna 
delivers maximum signal to the re- 
ceiver terminals. By having the driven 
element at ground potential, a simple 
and effective lightning protection fea- 
ture is provided automatically. The 
Model 624L is a single antenna and the 
two-stacked version which provides 
added gain has been designated as the 
Model 624ST-L. 

The Models 644 and 645 are single- 
and two-bay units designed for fringe 
reception of FM signals. 

The firm, located in Sherburne, N. Y., 
will supply additional data on this line 
upon request. 


RECORD AND TAPE RACK 
Leslie Creations has come out with 
a “Stack-a-Rack” unit which is de- 
signed to accommodate 45 rpm records 
and recorded tape packages. 


features a 
unique “expansion” principle in that 
the top corner supports are fitted with 
sockets that accommodate the legs of 
another rack. Several racks may be 
stacked in this manner to become an 


The “Stack-a-Rack” 


inexpensive room divider. Legs are 
rubber tipped. 

Measuring 22” x 14” x 9” over-all, the 
rack will hold either 225 single 45 rpm 
records, more than 160 LP albums, or 
over 30 recorded tape or 45 rpm album 
boxes. 

Write the company at P.O. Box 9516, 
Dept. 308, Philadelphia 49, Pa., for 
prices on these racks. 


GRANCO CONSOLETTE 

Granco Products Inc., 36-07 20th 
Ave., Long Island City, N. Y., has re- 
cently expanded its radio line to in- 
clude a radio-phono consolette, the 
Model RP-1000. 

The new instrument is cabineted in 
a wood veneer housing and includes an 

(Continued on page 116) 
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3 Course 


SAVE HOURS OF WORK 


quickly make round, square, 
key and ‘‘D’’ openings with 
Greenlee Radio Chassis Punches 


In 144 minutes or less you can make a 
smooth, accurate hole in metal, bake- 
lite or hard rubber with a GREENLEE 
Punch. Easy to operate . . . simply turn 
with an ordinary wrench. Wide range 
of sizes. Write for details. Greenlee Tool 
Co., 1881 Columbia Ave., Rockford, Ill. 


pelt aT 


Yew TELEVISION COURSE 


remazing Bargain, Complete, Ouly #5 


NEW PRACTICAL COURSE 


Here is your complete training in 
television servicing. Amazing value at 


COVERS EVERYTHING IN TV 


Let these course-lessons take you into TV 
servicing the easy way. The very first lesson 


RADIO and TV Manuals 


Your complete, best source for all needed 
‘ams and servicing 
data. Most amazing values. Still sold at 
Only $2 to $3 per vol- 
ume, Every Radio manual contains large 
schematics, all needed alignment facts, 
parts lists, voltage values, trimmers, dial 
stringing, and many repair hints, Each 
@ practical treatise on servicing 
with giant diagrams, 
alignment and voltage 


pre-Korean prices. 


a full year’s sets, 
waveforms, hints, 
charts, production changes. 
at right for a complete list of these low- 
pri Supreme Service Manuals. op 


All Leading Parts Jobbers 


only $3, full price. These new lessons 
cover every fact, adjustment, and re- 
pair of all types and makes of TV re- 
ceivers. Giant in size, mammoth in 
scope, topics just like correspondence 
courses selling for over $150.00. Our 
amazing offer permits you to obtain 
the course complete for only $3. 


SIMPLIFIED TV TRAINING 


New, easy-to-follow, well illustrated 
14 lessons on circuits, picture faults, 
adjustments, short cuts, about UHF. 
alignment, antenna problems, trouble- 
shooting, service hints, how to use test 
equipment. Many large practical sec- 
tions prepared by leading manufactur- 
ers. Recently published. Send trial 
coupon right now. Prompt shipment. 


of this sensational course tells how to do 
simple repairs, You can start earning money 
immediately. Second lesson tells you what 
is wrong, by just looking at the picture— 
no instruments used. Lesson 4 has 32 large, 
8%x11” pages and 28 helpful illustrations on 
antennas. Also 12 full lessons on trouble- 
shooting, alignment, UHF, test equipment, 
picture analysis, and all types of new circuits, 

With this new course you will find your- 
self doing TV repairs in minutes—instantly 
finding faults. Most amazing bargain. You 
are invited to examine. Send no-risk coupon. 


Companion RADIO COURSE 


Here is your pl radio training in 21 
easy-to-follow lessons. Covers fundamentals, 
fault finding, test equipment. Everything in 
radio. Introduction to television. New 1955 
edition. Special price, only $2.50. 


is NO-RISK TRIAL ORDER COUPON 


Most-Often-Needed Series 
(See full description at “a 


1954 > 
1953 ( 
specially priced 


o000000000 
238 
—— 


SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL. 


Radio Diagram Manuals | *Rush today TV and Radio manuals checked [X) below 
rag at left. 
New Television Servicing Course, complete... . $3. 
( New 1955 Radio Manual, in 0 Radio Servicing Course (all 21 lessons). . 
These eng O Additional 1955 TV, $3. 
RADIO volumes : 1954 TV Manual, $3. 
1952 Television Manual, $3. 
= tg ~~ $2. 50! 0 1950 Television Manual, $3. 


Satisfaction guaranteed or money-back. 


. $2.50 

O Early 1955 TV, $3. 
0 1953 TV Manual, $3. 
O 1981 TV, $3. 
O 1949 TV, $3. 


See coupon 1948 TV, $3. 1947 TV & FM, only $2. 
( ONLY | O I am enclosing $......... Send postpaid. 
a | © Send €.0.D. 1 am enclosing $. .. . . .deposit. 
O 1941 () | 
0 1940 N: bc 06 bO09 000.008 O6e Soe COS EE ONC CEESOCS 
O 1939 EACH — 
O 1926-1938 Manual, $2.50 
CJ Radio and TV Master index, 25¢ 4 Address: .eccccscccsssecssersceseseesseses 
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PICKING PICTURES 


Out of Thin Wer 


TUNG:SOL 


Magic Mirror Aluminized 
PICTURE TUBE 


TUNG-SOL ELECTRIC INC 
Newark 4, N. J 


Tung-Sol Automotive & Electronic Products 
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FM-AM tuner, the company’s coaxial- 
tuning unit, and amplifier. The set uses 
Peers $ 


two speakers and incorporates a three- 
speed automatic record changer. 

At present the Model RP-1000 is 
available in either mahogany or limed 
oak finishes. 


AMPRO "CONSOLETTES"” 

Ampro Corporation, 2835 North West- 
ern Ave., Chicago 18, Illinois, has two 
new model “Consolettes” tape record- 
ers in its line. 

Designed to fit into any home decor, 
the Models-757M and 757B are offered 
in either Honduras red mahogany or 
“primavera” blonde wood finished cab- 
inets. Space is provided in the cabinet 
for over 45 hours of tape programming. 

The recorders include electronically- 
balanced, two-speaker systems; ampli- 
fier bypasses for high-fidelity hookups; 
extended frequency response from 40 
to 12,500 cps; two speeds for both rec- 
ord and playback (7% ips and 3% ips); 


electromagnetic piano-key controls; au- 
tomatic selection locators; and electron 
eye level indicators. 


“BIFIEX" SPEAKERS 

Altec Lansing Corporation, 161 Sixth 
Avenue, New York 13, N.Y. is now 
offering three new loudspeakers which 
have been designated as “Bifiex’”’ units. 

The most interesting feature of the 
new speakers is their use of multiple 
concentric compliances. The speaker 
not only has compliance at the outer 
edge, but an additional compliance ap- 
proximately midway down the slope 
of the cone. 


Presently available are the 8” Model 
408A with a guaranteed frequency 
range of 60 to 13,000 cps; the 12” 
Model 412A which covers from 40 to 
13,000 cps; and the 15” Model 415A 
which offers coverage from 30 to 13,000 
cps. Write the company for full details 
on this new line. 


SPINET-TYPE ORGAN 

Electronic Organ Arts, 4878 Eagle 
Rock Blvd., Los Angeles 41, California, 
has added another build-it-yourself kit 
to its line of electronic organs. 

The new spinet type features modern 
styling, compactness and portability. 
The organ kit includes a full-size 61- 
note organ manual and a 13-note pedal 
keyboard with a master volume control 
pedal. 

The nineteen stops include several 
couplers plus a variety of solo and en- 
semble voices. The electronic compo- 
nents feature the latest in printed cir- 


cuitry. Although there is space in the 
console for loudspeakers, if desired, the 
organ is designed to operate through 
the owner’s audio system. 

Write for full details on this “Artisan 
Spinet Electronic Organ” kit direct to 
the manufacturer. 


“SELF-CABINETED" UNITS 

Bell Sound Systems, 555 Marion Rd., 
Columbus 7, Ohio has announced that 
its Model 2122-C, 2199-B, and 2200-C 
amplifiers are now being offered with 
an optional satin-finish gold cover for 
those who wish a “cabineted” unit. 

The cover houses the entire deck 
area of the amplifier, presenting a 
neat, modern appearance. The entire 
front face of the cover is a grille of 
perforated metal, while the back is 
entirely open for maximum ventilation. 
A pilot light is provided on all three 
models. The company will supply com- 
plete data on this “Series G” line of 
amplifiers, on request. 


4-SPEAKER SYSTEM 

Sight and Sound Electronics Co., 167 
Depot Road, Huntington Station, L.L., 
New York is now offering a new 4- 
speaker system which is being mar- 
keted as the “Fidelio.” 

The four speakers are mounted in a 
hand-crafted enclosure finished in ma- 
hogany, natural birch, or walnut. The 
infinite baffle type enclosure requires 
no tuning or adjusting of any kind. 

Response from 37 to 17,000 cps is 
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DOUBLE 
YOUR 
PLAYING 


the newest of the 
irish Ferro- 
Sheen process 
premium tapes is made on 
DuPont's strong, tough, 
miracle film—Mylar. A 7” 
reel gives yeu 2 hours of 
continuous recording at 
3% ips (4 hours dual - 
track). Recommended for ; 
all applications requiring + 
long, uninterrupted opera- 
tion and where tape : 

: 

: 

H 


=x 


tension is not excessive. 


seo F tat st er i: ie Pag te 
Has As Much Playing Time ~ 2400 Feet — 
As Two 7" Reels of Ordinary Tape! 


2400’ on standard 7” reel 


If not available at your dealer, order direct from: 


GORRADIC INDUSTRIES, INC. 


World's Largest Exclusive Magnetic Tape Manufacturer 


a Export: Morhan Exporting Corp., N.Y.C. 
* Canada: Atlas Radio Corp., Ltd., Toronto 


$7.50 Hi-Fi Net 


Opelika 2, Alabama 


TO INTRODUCE YOU TO THE MIRACLE OF 
TRUE HIGH FIDELITY RECORDINGS 
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THE LAST NOTE! 
Yes, all works 
complete on gg 
two EXTRA- 


BACH 


Seesese mnt aggro 0 thine: 


Cen rene lange meg Opes the 


rene Senete Me 24 in F Sherp. Opes 78 


MUSSORGSKY) ~“™' 


VIVALDI try them AEE 


Concerts in C ter Tere Trumpen end Orchestre 
you’ve heard them. 


MOTAR 


Symphony Me 26 a Ret K 186 


No Strings Attached! 
GRAH RM) No purchase obligation. 
The Academic Festive! Full membership privileges. 


Performed by world-fa- 
mous artists and orches- 
tras. Custom recorded on 
quiet vinylite with full 
range high-fidelity——50 to 
15,000 cycles! Now, take 
all these 10 Masterpieces 
for free home trial! After 
6 days send only $1 as 
payment in full for all 10, 
or return them. We make 
this amazing offer to show 
you the quality of our re- 
cordings and acquaint you 
with our no 
Membership plan. See cou- 
pon for details, and mail 
today—without money— 
for your 10 Masterpieces. 


The Bemer Cavnowe! 
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Build -it-Yourself Kits 


The Famous Lille Jewel 
MUSIC LOVERS AMPLIFIER 


$9195 
NET 
Most popular hi-fi amplifier in its field, 


featured by Life Magazine. 
Enjoy .. . Building Your Own. 
Most complete set of instructions. 
Sold only through selected distributors. 


SEND COUPON FOR NAME OF DISTRIBUTOR 
IN YOUR AREA 


le Grommes Division of Precision Sppebenten, Inc, 
9101 King Ave., Franklin Park, 
O Rush name of nearest distributor. 


! 
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assured. Each speaker is a full-range 
9” unit and requires no crossover net- 
work for complete audio coverage. 


CRESTWOOD RECORDER 

Daystrom Electric Corp., 753 Main 
Street, Poughkeepsie, New York, is 
currently marketing a new magnetic 
tape recorder, the Crestwood “Con- 
certo Model 360”. 

Basically a table model unit, it is 
unique in that accessory legs screw in 
the base to convert it to an armchair- 
height consolette. Decorator-styled 
wood cabinets are offered in mahogany 
and blonde finishes. The woofer and 
tweeter speaker system is properly baf- 
fled to reproduce the full music range. 


Push- biattiein cuatenl a printed neil 
preamp, and a 10-watt power amplifier 
are additional features of the unit. 
The company will supply complete 
specifications on request. 


McINTOSH 60-WATT UNIT 
McIntosh Laboratory, Inc., 320 Wa- 
ter Street, Binghamton, New York, has 


added a 60-watt amplifier to its line of 
audio equipment. 

The Model MC-60 incorporates a new 
patented circuit which delivers 60 
watts of power with less than % of 1 
per-cent distortion from 20 to 20,000 
cps. Frequency coverage is from 20 to 
30,000 cps. Output impedances of 4, 8, 
16, and 600 ohms are provided. The 
amplifier measures 144” x 10” x 8” and 
is of chassis-type construction. 

The amplifier is designed to be used 
with the company’s C-4, C-8, or other 
preamplifiers. 


SCOTT AM-FM TUNER 
Hermon Hosmer Scott, Inc., 385 Put- 
nam Ave., Cambridge 39, Mass. is mar- 
keting a new AM-FM tuner, the Type 
330-A. 


RADIO & TELEVISION NEWS 


The 
distort 
tive, sé 
ance. 
the ful 
cast by 


-—" 


ceived. 
switch 
distant 
sign pl 
and el 
tion of 
sponse 
offered 

A fr 
availat 


Not 
terest 
cartrid 
Ronett 
St., Ne 
is part 
ity re 
compa 
not out 
day m: 
crystal 


stylus 
tremel. 
ance 0: 
to its ; 
treme 
stant \ 


a powe 
75 vol 
Writ 
Corp. 
other ¢ 


The 
York 
new i 
permit 
nected 

The 
cally fe 


Januar 


l-range 
er net- 
age. 


3 Main 
ork, is 
agnetic 

“Con- 


,. it ig 
‘rew in 
nchair- 
-styled 
hogany 
er and 
‘ly baf- 
range. 


ircuit 
plifier 
it. 

nplete 


The new unit features wide-range, 
distortion-free AM, and highly selec- 
tive, sensitive, drift-free FM perform- 
ance. The new AM design permits 
the full 10 ke. frequency range broad- 
cast by better AM stations to be re- 


—————— | 
ceived. The 3-position i.f. bandwidth 
switch allows wide range, normal, or 
distant reception. The wide-band de- 
sign provides extra sensitivity on FM 
and eliminates drift. Full 80 db rejec- 
tion of spurious cross-modulation re- 
sponse by strong local signals is also 
offered. 

A free bulletin on this new tuner is 
available on request. 


RONETTE CARTRIDGE 

Not new, but still of considerable in- 
terest to hi-fi fans, is the 284 series of 
cartridges imported from Holland by 
Ronette Acoustical Corp., 135 Front 
St., New York 5, N. Y. Model TO-284P 
is particularly designed for high qual- 
ity reproduction. According to the 


company, this cartridge will equal, if 
not outperform in many cases, present- 
day magnetic units. It is a low-priced 
crystal type with turnover operation 


for both LP and 78 rpm recordings. 

Its greatest feature is in the fact 
that it has a very low value (less than 
1% according to the company) of in- 
termodulation distortion even at high 
stylus velocities. In addition, the ex- 
tremely small mass and high compli- 
ance of the moving system contribute 
to its ability to track even at the ex- 
treme stylus velocities. It has a con- 
stant velocity response and will drive 
a power amplifier with a sensitivity of 
75 volt to full output. 

Write direct to Ronette Acoustical 
Corp. for information on this and on 
other cartridges in the line. 


"PLUG-IN" ADAPTER 

The Audak Co., 500 Fifth Ave., New 
York 36, N.Y. is in production on a 
new instant “Plug-In” adapter that 
permits any of its cartridges to be con- 
nected to any Garrard record player. 

The connecter was designed specifi- 
cally for the Garrard RC-80M and RC- 
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COYNE 


trains you for 
big pay jobs 


Te 


S of 


in shoP” or in 
spare time at HOME 


A fascinating field! A great future! A good job or independ- 


ence in a business of your own! TV is growing by leaps and bounds 
—1227 new communities, 1845 new stations given “‘go-ahead”. 
Trained men are worth their weight in gold! 


COYNE HAS TRAINED MORE 
SUCCESSFUL MEN 


Thousands of successful men trained at COYNE 
—the largest, oldest, best-equipped school of its 
kind (established 1899). A Coyne-trained man 
is a top-trained man. Coyne methods require no 
advanced education or previous experience. 


TRAINING TAILORED TO 
MEET YOUR NEEDS 


Resident Shop Training— You can learn on real 
equipment in the Great Shops of Coyne. Learn 
quickly-easily at Coyne. Practical Technical meth- 
od gives practical experience on massive outlay of 
full-size equipment plus necessary technical train- 
ing. Finance Plan whereby you can enroll now and 
pay most of tuition later. Also Monthly Payment 
Plan especially designed for K-Vets. If you need 
part-time work to help out with living expenses 
while at COYNE, we'll help you get it. Coupon 
brings FREE BOOK and details. 
OR 

Coyne Tested Home Training—To those who 
Cannot come to the Coyne shops here in Chicago, 
we offer modern, up-to-the-minute training de- 
signed to meet Coyne standards. Practical, down- 
to-earth, easy to follow, step-by-step instruction. 
So practical, you can quickly be earning money in 


B. W. COOKE, President FOUNDED 1899 


bad ry 
ELECTRICAL SCHOOL 


A TECHNICAL TRADE INSTITUTE OPERATED 
NOT FOR PROFIT 


500 S. Paulina Street, Chicago 12, Dept. 16-TRS 
ELECTRICITY © RADIO © TELEVISION © REFRIGERATION © ELECTRONICS 


Television and Radio while learning—personal su- 
pervision by Coyne Staff—men who know TELE- 
VISION AND RADIO, AND KNOW HOW TO 
TEACH IT—and the cost is low—you pay only 
for training—no costly extras. Send coupon below 
for Picture Folder and full details, including easy 
Payment Plan. 


MAIL COUPON FOR ~__ 
FREE INFORMATION /{/0! 00, 


Fill in and mail coupon, 
TODAY. Check the train- 
ing you're interested in. If 
you want information on 
both, check both.Com- 
plete details will come by 
return mail. No cost—No 
obligation—No salesman 
will call. 
_ — — som — — = 
B. W. COOKE, President 
I COYNE ELECTRICAL SCHOOL 
500 S. Paulina Street, Chicago 12 
j Dept. 16-TRS 
Send details of your offer on training checked 
j below. This does not obligate me and no salesman 
will call. I am interested in: 


I 0 TELEVISION-RADIO HOME TRAINING 
0 TELEVISION-RADIO IN COYNE SHOPS 


No. 47 RADIO PANEL BULBS: 
25 100 500 1,000 
$1.00 $3.00 $13.50 $25 


Minimum order $1. S8ulbs are quality imported, fully 
guaranteed. Send 25% dep., we ship C.O.D. for bal. 
Write for bargain parts catalog; prices F.O.B8. Boston. 


GLOBE ELECTRONICS 


200 Washington St., Boston 8, Mass. 


TEST EQUIPMENT REPAIRE 


Contractors to U. S. Government 
Repairs and_ calibration ~ skilled craftsmen on all makes 
of Meters, Testers, Sig. Gens., V. T. V. "s, Scopes. Our 
twentieth year. Prompt service. Low factory prices. Stock 
of Genuine parts. All work guaranteed. Write for estimate- 
or ship P. P. Ins. to: 


DOUGLAS INSTRUMENT LABORATORY 


Electronic Instrument Repairers 


176 Norfolk Avenue Boston 19, Mass. 


Send For Our Latest Catalogue 


Illustrating 39 Professionally 
Designed and Engineered Kits 
* AM/FM Tuner * FM Tuner 


@ HI-Fi Amplifier 
@ Test Equipment 


Television 
Geiger Counter 


Long and Shortwave Radio Kits 
Experimenters Construction 
Phonographs and Record Changer 


ARIK AYcii's 


RADIOS PHONOGRAPHS TV 
HI-FI 


TEST EQUIPMENT 
Write for FREE Brochure 


RADIO KITS, INC. * 120 Cedar St., N. Y. 6 
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Rauland 
[fooupen sentesy] 


HIGH FIDELITY 


Custom Sensibly 
Quality Priced 
Hi-Fi for 
Components Everyone 


¢ MODEL HF25S 
Gc AM-FM TUNER 


Provides exceptional AM-FM recep- 
tion, true high fidelity realism with 
“*space-saver” convenience and beauty 
at remarkably low cost. FM response, 
+ 0.5 db, 20 to 20,000 cycles; AM, + 4 
db, 20to 5,000 cycles. Sensitivity: FM— 
5 microvolts for 20 db of quieting: 
AM—20 microvolts for 1 volt output. 
Includes AFC, drift-compensated 
circuits, FM di-pole antenna, AM 
ferrite loop, etc. Only 314” high. Ideal 
for use with amplifier below. 


MODEL 1512 
4 


on. Chief 12-WATT 
HIGH FIDELITY AMPLIFIER 


True hi-fi performance at moderate 
cost. Full 12 watts output; response, 
+ 0.5 db, 20 to 20,000 cps. Features 5 
inputs; separate bass, treble controls; 
equalization for EUR, ffrr, RIAA, 
Quiet ; variable damping control, choice 
of volume control or loudness control. 
In compact cabinet, only 314” high. 


BEAUTIFUL “SPACE SAVER” DESIGN 


RAULAND matching Hi-Fi 
units are decorator-styled in 
me charcoal black with 


cveilatlet for cohind. panel 


Heur these RAULAND units af your 
Hi-Fi dealer, or write for details 


RAULAND-BORG CORPORATION 
3515 W. Addison St., Dept. B, Chicago 18, Ill. 


90 changers and for the Model “T” 
turntable. Provision is made for main- 
taining the all-important stylus-to- 
groove alignment. No soldering or wire 
handling is required. . 

Additional details on this adapter 
are available from the manufacturer. 


NEW RCA PICKUP 

The Tube Department, Radio Cor- 
poration of America, Harrison, N.J. has 
unveiled its new developmental wide- 
range, dynamic-type phonograph pick- 
up which offers several features of in- 
terest to the audiophile. 

Among the unique properties of the 
device are the elimination of the need 
for external damping material in the 
suspension and the use of a new-type 
coil which produces a more uniform 
magnetic field for smooth signal out- 
put. The pickup has a frequency re- 
sponse extending to 20,000 cps. 


NEW LITERATURE 


E-V MIKE CATALOGUE 
Electro-Voice, Inc., Buchanan, Mich- 


igan is now offering a colorful, illus- 
trated catalogue covering its line of 
microphones. 

Detailed application information, 
features, and specifications on each of 
the firm’s micréphones used in tele- 
casting and broadcasting is included 
in this 32-page publication. The book- 
let also shows how these microphones 
work, and includes polar patterns, fre- 
quency response curves, and wiring 
diagrams. 

Please specify Catalogue No. 120 
when writing for this publication. 


MAGNETIC TAPE 

ORRadio Industries, Inc., Opelika, 
Alabama, maker of “Irish’’ brand re- 
cording tape, is offering an interesting 
new folder which completely describes 
and illustrates every step in the manu- 
facture of magnetic recording tape. 

Entitled “How Magnetic Tape is 
Made,” this booklet will be sent to in- 
terested persons without charge. Ad- 
dress all requests for this booklet to 
Department 120 of the firm. —30- 


“BUILD YOUR OWN" COMPUTER AVAILABLE 


HE scope of “do-it-yourself” projects 

is a continual source of amazement to 
those who have been keeping track of 
the trend for the past few years. 

Today’s prospective home owner is 
positively casual about whipping up his 
own roof and installing the necessary 
wiring and plumbing. 

This same trend toward handling the 
more complex “do-it-yourself” projects 
has now extended into the field of elec- 
tronics. The Heath Company has just 
introduced a relatively inexpensive elec- 
tronic analog computer in kit form 
which will provide a real challenge to 
the electronic hobbyist. 

The unit was not designed simply as a 
challenge to the home technician but 
serves a real purpose in universities and 
industries where the cost of an elaborate 
commercial instrument is not justified 
but where an accurate instrument is re- 
quired. 

This table-model unit incorporates 30 
coefficient potentiometers, each of which 
is capable of being set to an accuracy of 
better than 1/10th of 1 per-cent; a stand- 
ard reference supply for all d.c. volt- 


ages; a nulling meter for accurate set- 
ting of computer voltages; and a patch- 
board layout which enables the operator 
to “see” his computer block layout. 

The computer cabinet, shown in the 
photo below, houses all of the electronic 
components comprising the computer. 
It will handle 15 amplifiers; 30 coef- 
ficient potentiometers, 2 auxiliary 10- 
turn potentiometers; 6 floating initial 
conditions; and 4 dual bias diodes. The 
amplifier, power supply, and initial con- 
ditions circuits come as individual chas- 
sis to be assembled into the cabinet. The 
function generator is housed in a sep- 
arate self-contained cabinet. 

While the company doesn’t recom- 
mend that this unit be built as a “first 
project” by the beginner, the student 
engineer or more advanced technician 
can assemble this unit by following the 
step-by-step instructions and _ pictorial 
diagrams which accompany the project. 

Although the price of this kit has not 
been finally determined as yet, accord- 
ing to the company, it will sell for under 
$700. Distribution is scheduled for some 
time prior to March 31st of 1956. —30- 


Over-all view of the Heath electronic analog computer now available in kit form. 
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CLIFF DWELLER'S ANTENNA 
By K. E. HUGHES, W6CIS 

HE accompanying diagram of the au- 

thor’s “Four-Band Cliff Dweller’s An- 
tenna”’ is self explanatory and might be 
of interest to other readers. 

Let me say at the outset that such an 
antenna will not replace a good three- 
element beam on 20 or a 60-foot high 
doublet on 80; however, considering the 
space, cost, and ease of adjustment, it 
gives a very good account of itself. 

Basically, the antenna functions as 
an & wave on 80, 4 wave on 40, % 
wave on 20, and 3%4 wave on 15, being 
base loaded on all except 20 meters 
where it is voltage-fed from the par- 
allel resonant tank. The vertical radia- 
tor is made up of five six-foot lengths of 
¥%" diameter surplus whip. In the au- 
thor’s case, the whip is guyed with two 
sets of three guys each (light sash line, 
spring loaded at the lower ends to allow 
for shrinkage) at 12 and 24 foot levels. 
The antenna can be used at ground level 
(if well clear of buildings, trees, etc.) or 
well off the ground, using ground plane 
wires as an effective ground. 

In the author’s installation, the tuning 
unit is 8% feet off the ground, at the 
same height as the aluminum patio roof. 
This roof, plus a heavy copper ribbon 
running to a good ground rod, makes up 
the “ground system.” 

The cold end of the coil is truly cold 
on all bands. The switches, S:, S:, and 
S; are actually heavy copper clips, al- 
though relays or knife switches could be 
used if available. The capacitor can be 
any variable type with a maximum ca- 
pacity in the neighborhood of 100 uxfd. 
A National TMS-100 would be suitable. 

Adjustment of the tuning unit was 
extremely simple. A grid dipper should 
be used in determining the proper set- 
ting for the S, tap, as well as getting 
the correct number of turns in the com- 
plete coil for resonance at 3.5 mc. The 
next step is to determine the correct 
feedpoint for the coax. If a SWR bridge 
is available, it amounts to finding the 
point which gives the lowest SWR on the 
feedline. If no bridge is available, the 
feedpoint can be found by observing 
reflected reactance in the final ampli- 
fier tank. With correct tap points at the 
antenna, the PA tuning will be very 
nearly the same with or without the 
feedline coupled to the transmitter. 

Results have been excellent, consider- 
ing the size of the system. The trans- 
mitter was free from TYI and no change 
was noted when switching to this verti- 
cal radiator. 

As an example of its rae 
only Europe is needed for a WAC o 
3.5 me. while running 450 watts jeu. 
It is hoped that this idea may be of 
some help to those amateurs living in 
so-called “impossible locations.” 


Diagram of 4-band “Cliff-Dweller’s” unit. 
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Fieking Winners... 


You're always in luck when you use a 


Stephens System. These Tru-Sonic Speaker 
components are designed to mix and 


match with quality inbred 


across the board! 


Stuphons ig Bek 


Your best low cost buy, 801 


Low frequency driver is 15” 
105LX, with a 24% Ib. Alnico V 
magnet, 2” voice coil, large 
spider assembly and sturdy cast 
aluminum frame. System 801 has 
a216 high frequency driver,814H 
multicellular horn, and Stephens 
800X-2 network and attenuator. 
Range is from 30 to 18,000 cps. 
25 watts power capacity. Net 
$165.00. For an excellent, three- 
way system, add a 214 super 
tweeter and 5000X crossover. 


Super two-way system 803 


Uses two 103LX low frequency 
drivers, the finest available; a 
Stephens 216 high frequency 
driver releasing full 20 watts 
above 800 cps. Horn is the multi- 
cellular 824H, 2 cells high and 
4 cells wide. System 803 utilizes 
800X crossover and attenuator. 
Frequency range extends from 
20 to 18,000 cps. 30 watts power 
capacity. Net $269.25. 

Note: This speaker system converts to a 
three-way system with the addition of a 
Stephens 214 super tweeter and 5000X network. 
Hear the difference with Stephens. 


For name of dealer nearest you, write: 


STEPHENS MANUFACTURING ‘CORPORATION 
e Culver City, California 


8538 Warner Drive 


Cable Address ‘‘Morhanex’’ 


FORD-BENDIX, DELCO, COLONIAL 
Pushbutton Radios For '55-’56 Ford, Chev, Plymouth 
Custom Mounting, 6 Tube, Net $45.47 
Transistor Portable Radio—Complete 

With Battery—Net $34.95 


LYTRON DISTRIBUTING CO. 


1338 W. North Ave. Baltimore 17, Md. 


NOW IN STOCK at ELMAR ELECTRONICS 


Ook 


a 


COLOR & BLACK & WHITE 
5'’— 5 MC SCOPE 


Wired $129.50 


TERA 


— Export Address: 458 Broadway, New York 13, N. Y. 
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Kit ga) gprs gp yen CONE KIT. An 
f nt of popular sizes 4” to 12” in. 
ending oval. rend voice coils. Kit of ge 88 — 


tomes DE LUXE CONE KIT 
B ki Kit “Bi 


ir < 
COIL FORMS. CHAMO THER, T, SHIM 
KIT. CEMENT & INSTRUCTE ONS... -seeceee $2.49 


B SPECIAL! Both Kits A" & "C"' $3.95 
i rivet eeseetaranereet Ts ww 
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What do we mean when we say 
Sangamo Telechief Capacitors 
outperform all other molded 
paper tubulars? 


Simply this: When it comes 
to moisture resistance... opti- 
mum operation in high tem- 
peratures... when it comes to 
holding rated capacity under 
all conditions, the Sangamo 
Telechief wins hands down. 


Tests by major manufacturers 
and branches of the Armed 
Services—not our tests—have 
proven that Telechiefs outlive 


because Sangamo 
Telechief Capacitors 
still outperform all 


all other molded tubular ca- 
pacitors...that they have a 
final insulation resistance 10 to 
15 times greater than any other 
paper tubular because they’re 
molded in HUMIDITITE... 
the remarkable plastic mold- 
ing compound developed by 
Sangamo. 


HERE IS TRULY EXTRA VALUE AT NO 
EXTRA COST! Best of all, Tele- 
chief, the biggest value in 
molded paper tubulars, is avail- 
able to you at the price of an 
ordinary capacitor. 


tA 
a4 WH)“ other paper tubulars 


$C55-9 


SANGAMO ELECTRIC COMPANY 


MARION, 


ILLINOIS 


A Low-Cost 


Crystal Marker 


By CHARLES H. WOOD, JR., K4CKO 


Build this handy ham shack 
unit for a buck and a half! 


HIS crystal marker generator is a 

virtual “do-all” piece of equipment 
that the author has found indispensable 
in the ham shack. Even if you buy all 
new parts, this marker can be con- 
structed for approximately one dollar 
and a half, excluding the crystal. A 
little later in the article a few of its 
many uses will be covered. 

The circuit of this crystal marker is 
not critical. Any triode may be used 
or a pentode may be triode-connected 
and similarly used. The only changes 
that are necessary when using other 
than a 6J5 are the socket pin connec- 
tions. The construction of this marker 
generator is straightforward in that 
lead length and placement are non- 
critical. 

A power supply capable of delivering 
6.3 volts at 0.3 amp. and 75 to 250 volts 
at 2 ma. is all that is needed. Any 
available power supply should easily 
handle these requirements. 

It should be noted at this point that 
only fundamental type crystals are ap- 
plicable in this circuit. Overtone type 
crystals should definitely not be used 
or damage to the crystal will result. 

The uses of the crystal marker are 
limitless and after you have used this 
one for a while, you will agree that it 
was a very worthwhile addition to your 
equipment. This marker can be used 


| as a spot frequency generator for serv- 


icing radios and television sets. For 
AM broadcast receivers, three crystals 
are needed: 456 kce., 600 kc., and 1400 
ke. If you’re working with color tele- 
vision, a 3.579 me. crystal could be 
used. Similarly, crystals can be se- 
lected for alignment of FM and TV 
i.f.’s, etc. 

Crystals may be selected for spot- 
ting the net frequency, spotting your 


Schematic of the crystal marker unit. 


i y 
—_ 6.3VAC 


R1:—100,000 ohm, 1 »w. res. 
Re—470,000 ohm, Yr wm. res. 
Si—S.p.s.t. toggle switch 
Xtal.—See text 

Vi—6J5 tube (see text) 
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favorite short-wave station, or any 
other frequently-tuned-in frequency. If 
a 3.500 me. crystal is chosen, this gen- 
erator will mark the lower edge of the 
80, 40, 20, and 10 meter amateur bands, 
insuring “within the band operation” 
if you like to operate near the lower 
edge of the band. It can even be used 
as a code practice oscillator with any 
receiver that incorporates a b.f.o. Just 
shunt the key across the “B-plus” 
switch, select a crystal within the tun- 
ing range of the receiver, and you’re 
all set to go. 

How about a receiver that you can 
instantly tune to Conelrad? Just in- 
stall a crystal-controlled oscillator in 
your receiver, flip a switch, and you 


will be tuned precisely to 640 or 1240 | 


ke. By picking a crystal one kilocycle 
higher or lower than the i. of your 


receiver, this marker may be used as a 


b.f.o. in receivers which do not already 
enjoy this feature, producing a 1000 
cycle beat note. If you prefer a 2000 
cycle beat note, choose a crystal which 
differs from the i.f. frequency by 2 kc. 
If you have a tunable converter, this 
generator will be handy for marking 
on your receiver the exact if. of your 
converter. 

Many other ideas will suggest them- 
selves once you have built this low- 
cost crystal marker. —30- 


PHONE PLUG ADAPTER 
BY ARTHUR TRAUFFER 
N THE course of some experiments, I 

wanted to connect a phone plug to a 
male mike chassis unit, but I had no 
adapter on hand and I didn’t want to take 
time out to build one. I solved the prob- 
lem by removing the spring on the end 
of a female mike connector. Then the 
phone plug was inserted into the con- 
nector so that the pointed bead on the 
end of the plug fitted into the eye in the 
center of the connector, then the set- 
screw in the connector was tightened to 
hold the assembly fast. The connector 
was then screwed onto the chassis unit, 
as shown in the photo. The result was 
a good solid connection that didn’t give a 
bit of trouble! 

This trick also gives pretty good shield- 
ing, as can be seen by studying the as- 
sembly, especially if you use a phone 
plug with a metal shell instead of the 
Bakelite one used by the writer. The 
set-screw in the female mike connector 
will not damage the phone plug if you 
don’t tighten the screw too hard. 

If your phone plug doesn’t have a 
pointed bead, just be sure that the 
rounded bead centers in the eye in the 
connector. Then press the two units to- 
gether tightly and tighten the set-screw 
in the connector. 


One method for connecting a phone plug to 
a male mike chassis unit. Details in text. 
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SANGAMO REPLACEMENT 
ELECTROLYTIC CAPACITORS 


SANGAMO Type MT “‘Chieftains.”” Specially designed for television 
and other electronic applications where operation at 85° C is 
required ... hermetically sealed in round aluminum containers... 
small size makes them good for mounting in limited space... they 
fit anywhere and can be mounted in almost any position. 
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SANGAMO Type PL “Warrior.” These twist-tab electrolytics are used as original 
equipment by all major manufacturers...they are exact replacements... 
assure long life and dependable performance at 85° C and under conditions of 
high surge voltages and extreme ripple currents. 
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SANGAMO Type CS “Tomahawk.” e 
These electrolytic capacitors: are contained = 
in wax-filled cardboard tubes with insulated flexible leads approximately 8 
inches in length extending from both ends of the unit. Each unit is supplied 
with a mounting strap to facilitate mounting to the chassis. EES 


SANGAMO ELECTRIC COMPANY 


MARION, ILLINOIS 
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Pulse Generator 
(Continued from page 65) 


opportunities ie 


a) 
c 
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the “Polarity” and “Power” switches Whe 

BELL TELEPHONE LABORATORIES in the author's model. If preferred, a | put 
volume control type switch could be nece 

career "s leade: h ; 

as rated Lrcanmualeniohe eaxiaiiniee arg used for the “Power” switch, permit- , | of tl 
ting this unit to be combined with'| for 1 
ELECTRONIC TECHNICIANS DRAFTSMEN either the “Pulse Rate” or “Output” | be t 
ELECTROMECHANICAL TECHNICIANS controls. _ 
A ‘ : ve ’ Although binding post output con- not - 

Openings require previous training at high school, armed e 
service school, or technical institute level and in general 2 or nectors were employed by the author, with 
more years of applicable industrial or military experience. tip jacks, banana jacks, or even a co- | ot 
pay axial connector may be used instead. tude 
Send your seme and address for application, selephone An Eveready type 411 battery may adju 
collect within 100 miles for information, or visit us be used in place of the bat tery specified resis 
Monday through Friday. Evening interviews arranged. in the parts list. This unit is about the The 


BELL TELEPHONE LABORATORIES same size physically and supplies the my 
an 


WHIPPANY, WN. J. (Near Morristown) same voltage as the battery used by 


WHIPPANY 8-1000 EXTS. 2786, 300 the author. m i al wes 

PAURRAY HILL, N. J. (Near Summit) _ Capacitor C, is not critical, since it A 

CRESTVIEW 3-6000 EXTS. 3078, 3204 is used only for bypass purposes and a valu 

463 WEST STREET, NEW YORK CITY smaller or larger unit may be substi- fixed 

CHELSEA 3-1000 EXTS. 2871, 2873 tuted here without difficulty. form 

The size of the output blocking ca- outp 

[) oom pacitor, Cs, is non-critical, and either a tion 

larger or smaller capacity may be used ot 

here if desired. The larger capacities Shot 

——_—— | are suggested, however, to prevent pos- | tive- 

WANT A BETTER JOB? BECOME AN sible distortion of the output signal pulse 

ELECTRONIC ENGINEER waveform. - at omit 

ONLY 32 MONTHS TO EARN A BACHELOR OF ° 
SCIENCE DEGREE IN ELECTRONIC ENGINEERING ° ° ° ° wire 
Class enrollment limited to allow for individual in- Circuit Modifications lt 
0 EE a * 

CATHEDRAL ORGAN BACKGROUND MUSIC APPROVED FOR VETS—ENROLL NOW! The basic transistorized pulse gen- bes 

aes fee —. SEND FOR FREE CATALOG erator may be easily modified to suit gene 

eas ig Ce PACIFIC STATE UNIVERSITY the specialized needs or requirements than 
i F [ y+ J 1516 S. WESTERN AVE. LOS ANGELES, CALIF. of the individual builder. Let us dis- 


cuss the more important modifications 
in order: 

Changing Pulse Width: As men- 

[ A M p K i N M F T E R S tioned earlier, the pulse width depends 

primarily on the characteristics of the 

transformer used in the blocking oscil- 


+ FCC LICENSE [Reco 
_ = HIGHER INCOME! 


former in the model shown in the 
photographs. Where the prospective 
builder has access to special transform- 
ers, it should be practicable to substi- 
x s Ti tute another unit to obtain either a 
Over half a million mobile-radio instal. narrower or a wider pulse. 
lations need regular, high-grade main- Changing the “Pulse Rate” Range: 
The author’s model covers a range 
pears and measurements per FCC from approximately 100 to 6000 pulses- 
regulations! per-second. Where a different range is 


This means money . . . steady in- desired, it is only necessary to change 


ight i the value of C:. 
ee see a ye ee eee Using a larger capacity here will re- 
duce the operating frequency, while a 
LAMPKIN METERS are the smaller capacity will increase the fre- 
preferred test equipment! quency. If desired, several “ranges” 
might easily be provided by using a se- 
Send for new booklet... “HOW lector switch to choose different values 
LAMPKIN . of Ci. 

105-B MICROMETER LAMPKIN 205-A FM TO MAKE MONEY IN ogo The pulse rate range covered by the 
FREQUENCY METER MODULATION METER RADIO MAINTENANCE”. No “Pulse Rate” control may be extended 
Measures numerous _ Reads peck FM voice de- | Charge... just use to provide wider coverage or reduced 
erystal-controlied trons- —_viation 25 ke., tunes 25- to provide more accurate adjustment. 

é coupon below. Pp J 
iat tee aes A ecsute gy é sc e = To extend the range covered by the 
signed frequencies. VHF = meter. Speaker. Jack [~ GALT a control, use a potentiometer having a 

4 ; RIES, INC. (=a, A eco : 

IE gages Sl ge Ep er ne tog Ba larger maximum resistance (a 5 meg- 
00 12". $240.00 | As no obligation to me, please send ohm or 10 megohm pot, for example). 
C Free booklet C Data on Lampkin meters To reduce the range covered by the 


control, use a pot of lower maximum 


LAMPKIN LABORATORIES. INC. oe resistance (1 megohm, 500,000, or even 


ok us a 100,000 ohm unit). 
BRADENTON, FLORIDA _ at Where pulses at only a few fixed rep- 
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etition rates are desired, a selector 
switch may be substituted for the 
“Pulse Rate” potentiometer, and fixed 
resistance values chosen as the switch 
is rotated. 

Changing the Output Impedance: 
Where a lower or slightly higher out- 
put impedance is desired, it is only 
necessary to substitute a potentiometer 
of the desired impedance (resistance) 
for Rs. When this is done, care should 
be taken that the output transistor 
cannot be accidentally overloaded. Do 
not use a pot of less than 3000 ohms 
with a 15-volt supply. 

Obtaining Pulses of Fixed Ampli- 
tude: Where the user will not need an 
adjustable output amplitude, a fixed 
resistor may well be substituted for Rs. 
The output pulse amplitude should ap- 
proximate the battery supply voltage 
and should remain fairly constant, 
even at different repetition rates. 

A fixed amplitude signal with a lower 
value may be obtained by using two 
fixed resistors in series in place of R; to 
form a simple voltage divider. The 
output signal is obtained at the junc- 
tion of the two resistors. 

Obtaining Pulses of Fixed Polarity: 
Should the user not require both posi- 
tive- and negative-going: pulses, the 
pulse “Polarity” switch may well be 
omitted and the circuit permanently 
wired to deliver whichever type of sig- 
nal the user requires. 

The possible applications of a pulse 
generator are too numerous to more 
than briefly indicate. New applications 


are constantly being worked out, and 
the individual worker often finds that 
the only limitation on his use of the 
instrument is his ingenuity and skill 
in applying it. 

The pulse generator is particularly 
valuable for operating many types of 
“slave” sweep circuits or for syncing 
“recurrent” sweeps and multivibrators. 

A simple linear sweep (saw-tooth 
signal) generator may be formed by 
using the positive-going pulse from a 
pulse generator to operate a “dis- 
charge” tube connected across the ca- 
pacitor in a simple RC series network. 
The capacitor is charged slowly 
through the resistor from a d.c. source, 
then discharged rapidly by the tube 
when a positive pulse is applied to its 
grid. 

Pulse generators are widely used for 
checking and testing delay lines, for 
checking the transient response of am- 
plifiers, for testing counter circuits, 
and for calibrating and testing radia- 
tion instruments. 

The pulse signals obtained from a 
pulse generator are also useful for 
oscilloscope retrace blanking and for 
use as a “marker” to divide a scope 
trace into segments of known duration. 
In both of these applications, the pulse 
signal is applied to the “Z-Axis” or “In- 
tensity Modulation” terminal of the 
scope. 

Considering the small amount of 
time and money required to build this 
compact unit, it makes a worthwhile 
project. 


ONE Generator covers 150 kc—435 mc! 
WORLD’S BEST GENERATOR BUY! 


New! EICO SIGNAL GENERATOR #324 
KIT $26.95 Wired $39.95 


© 6 fundamental bands: 150-400 ke, 400-1200 ke, 1.2-3.5 
me, 3.5-11 me, 11-37 me, 37-145 me, 1 harmonic band 
111-435 me. Covers AM, FM, TV, & Amateur freqs. 
© £1.5% frequency accuracy; 6:1 vernier tuning knob & 
excellent spread at most important elignment frequencies. 
© Etched tuning dial, plexiglass windows, edge-lit hairlines.§ 
© Variable depth of int. mod. 0-50% by 400 cps Colpitts ose.) 
© Variable gain ext. mod. ampl.; only 3.0 v for 30% mod: 
© Colpitts RF oscillator plate-modulated by cathode follower.3 
© Turret-mounted, slug-tuned coils. 
© Fine & Coarse (3-step) RF attenuators; 50-ohm output 7: 
© RE output 100,000 uv; AF output to 10 v. 


tn stock at local perts distributors coast fe coust. 
Write for free Catalog RG1 


4K NO FREE GIFTS! 


NO.COUPONS! 


84 Withers Street ¢ Brooklyn 11, N.Y. 


NO BONUSES EXCEPT THE 


LOWEST TUBE PRICES 


ALL TUBES UNCONDITIONALLY GUARANTEED FOR 1 YEAR 


Pretested Tubes 


A6GRPQ ..... 22... 17.00 


TUBE MART 


The Lokpet Bldq 


January, 1956 


Individually Boxed 


6SK7GT 12AT?7 


eeeeeeee 


coccccce ZLFPSA ..wceceeee 


Z1IAUP4ZA ....... 24.00 
24.00 


Take your pick! 
Any Assortment! 


Al 


Quantity Buyers! 
100 Tubes — $38.00 


C 


ed. 


Z4AP4 ..ccccccee 42.00 
Picture Tubes Shipped F.0.B. Passaic, N. J. 


DISCOUNT 
HOUSE 


FREE POSTAGE 


On all prepaid U.S.A. orders. 25¢ 
handling charge on all orders un- 
der $5.00. 25% Deposit on all 
C.0.D.’s. Subject te prior sale. 


Write for 
FREE TUBE LIST! 


Your choice of school 
is highly important 
to your career in 
INDUSTRIAL 
ELECTRONICS 


RADIO 


TELEVISION 


Become an 


ELECTRICAL 
ENGINEER 
or an 


ENGINEERING 
TECHNICIAN 
at 


MSOE in Milwaukee 


Choose from courses in: 

ELECTRICAL ENGINEERING 

Bachelor of Science degree in 36 to 42 

months with a major in electronics or 

electrical power. 

ELECTRICAL TECHNOLOGY 

Engineering Technician certificate 

in 12 months in electronics, radio, or 
ical power; 

Associat Applied S de, 

ae cae ode end eoticen. 
TECHNICAL SERVICE 


Service certificate in 6 months in electric- 
ity; in 12 months in radio and television. 


MSOE — located in Milwaukee, 
one of America’s largest indus- 
trial centers — is a national‘ 
leader in electronics instruction 
— with complete facilities, 
including the latest laboratory 
equipment, visual aid theater, 
amateur radio transmitter — 
offers 93 subjects in electrical 
engineering, electronics, radio, 
television, electrical power, 
and electricity. 

Advisory committee of lead- 
ing industrialists. Courses 
approved for veterans. Over 
50,000 former students. 
Excellent placement record. 


TERMS OPEN APRIL, JULY, 
SEPTEMBER, JANUARY 


Choose wisely — your 
future depends on it. Write 
for more information today! 


“MILWAUKEE 


1 

i 

; SCHOOL OF ENGINEERING! 

' Dept. RN-156, 1025 N. Milwaukee St. 1 
4 1, Wi 2. 

I 

j Send FREE career booklets on: 

1 

{ 

i 

i 

I 

' 

i 


0 Electrical Engineering [ Radio-Television 
I am interested in 


(Name of course) 
Name. 
A AA 


Zone. 


City... State. 


1 If veteran, give discharge date... sa 
ms-3) 
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shelters are constructed of aluminum 
sheeting and insulated with a foamed- 
in-place plastic. Included among the 
equipment are a control tower unit, 
a low-frequency beacon, a direction- 
finder, radio receiver and transmitter, 
facsimile apparatus for weather re- 
ports, and a complete mobile elec- 
tronics shop for maintenance work. 

The most important element in the 
‘system is the control tower. During 
transport, the glass-walled astrodome 
of the control tower telescopes into 
the control tower housing, but can be 
elevated during operation for com- 
plete visibility. Since the tower op- 
erator is confined to a relatively small 
area for long periods, the equipment 
has been planned for his comfort. 
Meteorological instruments are in 
plain view; there is adequate lighting 
and the tower has been air-conditioned 
for both tropical and arctic climates. 

When the control tower is in opera- 
tion, it can be used to assist in land- 
ing aircraft carrying the remainder of 
the communications-navigation gear, 
or begin the task of directing other 
aircraft to take off or land at the for- 
ward airstrip. 

With a homing beacon and a direc- 
tion-finding unit to aid landings of 
lost or strayed aircraft, and with the 
necessary transmitters and receivers, 
the new system was described as a 
near duplicate of any permanent air 
traffic control system. 


ALTHOUGH ELECTRONIC BUILD- 
ING blocks have become widely ac- 
cepted for their general function and 
circuit arrangement, no attempt has 
been made by industry to standardize 
their exact circuit configurations or 
the resistance or capacitance values 
of their components. Everyone has 
recognized that one of the great ad- 
vantages of electronic techniques is 
the flexibility of the circuits, both 
during design and production, since an 
electronic assembly consists of many 
parts that may be rather easily re- 
placed by others. Electronic engi- 
neers have been naturally reluctant 
to surrender this flexibility except for 
great compensating advantages. 


It has been found, though, that 
standardization of circuits used in 
aeronautical electronic equipment 
could result in worthwhile advantages 
to both the military user and the in- 
dustrial producer. 

For example, most aeronautical 
electronic equipment includes rectifier 
circuits, and many include amplifier, 
timing and other circuits. Some of 
the circuits in a complete piece of 
equipment are unique and especially 
designed for that particular equip- 
ment, but the majority of circuits in 
any device are of widely-used types. 

To the military, standardization 
means lower purchase prices, shorter 
delivery time, greater operating re- 
liability, fewer spare parts at field in- 
stallations, and simpler maintenance 
procedures. For the producers, there 
is the prospect of economies in design 
and production engineering. Junior 
engineers, usually assigned the routine 
work of designing or selecting such 
well-known circuits, would have their 
work facilitated and this, in turn, 
would reduce the supervisory burdens 
of the senior engineers. Production 
would benefit from fewer designs and 
reduced inventories. 

Several years ago, the Navy Bureau 
of Aeronautics and the Bureau of 
Standards decided to undertake a 
study of a plan that would result in 
a circuit standardization program. To 
initiate the investigation, experts 
made a detailed examination of twen- 
ty-two pieces of aeronautical-elec- 
tronic equipment including radar sets, 
indicator assemblies, radios, and simi- 
lar gear. Sources of information in- 
cluded instruction manuals, specifica- 
tions, and the experience and advice 
of equipment engineers and mainte- 
nance personnel. The over-all circuits 
were divided into functional subcir- 
cuits and then subjected to-systematic 
analysis of the detailed circuit differ- 
ences and of design parameters. Con- 
siderable attention was paid to the 
establishment of common _§ termi- 
nology, as different equipment design- 
ers may use widely different names 
for essentially the same circuit. 

The results showed that the over-all 
circuits of the twenty-two equip- 
ments were essentially made up of 
sixty circuit types. Although the cir- 
cuits falling within a given type were 


NEW TV STATIONS ON THE AIR 


(As of December 25, 1955) 
The following new stations bring the lists published in previous issues up to date. 


STATE, CITY STATION CHANNEL 
Arkansas 

El Dorado KRBB 10 
South Dakota 

Florence KDLO-TV 3 
Texas 

Big Spring KBST-TV 4 

Laredo KHAD-TV 8 
Territories 

Wailuku, Hawaii KMVI-TV 12 
Canadian Stations 

North Bay, Ont. CKGN-TV 10 
Mexico 

Nuevo Laredo XEFE-TV 11 


FREQUENCY VIDEO IDEO 
RANGE WAVELENGTH POWER 
(IN MC.) (IN FT.) (IN KW.) 

192-198 5.08 24 
60-66 16.06 27 
66-72 14.61 12.78 
180-186 5.43 2.27 
204-210 4.79 30 
192-198 5.08 51.8 
198-204 4.93 


The frequency of the video carrier = 


1.25 + channel lower freq. limit. Total number of 
TV stations now on the air in U.S.: 473 (116 of which are u. h. f.). 
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not identical, in many cases examina- 
tion showed that these circuits were 
sufficiently similar in their more im- 
portant aspects so that standardiza- 
tion would be feasible. For example, 
it was found that certain range mark- 
er generator circuits could be iden- 
tical for many of the radars and for 
other time-scale indicators. 

Even the various elements in tubes 
were considered. To illustrate, it has 
become the practice to use the ratio 
of the number of cathodes in ‘stand- 
ardizable portions of the circuit to the 
number of cathodes in the over-all cir- 
cuit. Cathodes are counted instead 
of entire vacuum tubes to avoid am- 
biguity resulting from such items as 
double triodes. On this basis, the 
feasibility study showed that 50 to 75% 
of the cathodes were standardizable. 


It was found that the most promis- 
ing field of standardization was in the 
power supply circuits. One of the 
first steps that became evident here 
was the reduction possible in the num- 
ber of power-supply voltages. It was 
found that the voltages used in the 
twenty items under study showed 
twenty different nominal values, which 
appeared readily reducible to four. 

As a result of the favorable out- 
come of the feasibility study, work 
was started on a preferred circuits 
program. Priority was given to the 
most widely used and readily stand- 
ardizable items. The work on any 
given circuit required both theoretical 
and experimental studies of the known 
versions, so that a least-common de- 
nominator circuit could be established. 
Thus far a number of standardizable 


factors have been well established. 

The investigation, which is now in 
high gear, is expected to result in 
major economies in critical engineer- 
ing man hours, lead time, and by ac- 
celerating production. It should also 
provide the military with means for 
simplifying maintenance training, de- 
Signing simple throw-away units, 
achieving improved operational relia- 
bility, and establishing design stand- 
ard levels. 

The engineering electronics labora- 
tories of the Bureau of Standards, di- 
rectly involved in the standards study, 
is cooperating with industrial groups 
engaged in similar programs. 


THE CAREFULLY-DEVELOPED MiIL- 
LION-DOLLAR CONELRAD plan, 
adopted by nearly 1300 commercial 


FM TRANSMITTER 


27 to 38.9 MC 
a 924—TRANSMITTER: Four preselected Channels, 
» Coa 4, 30 Watt slug tuned Coils, high & low 


Uses 2/815 tubes, 2/6837, 1/6S1L7, fgg 
els, oh /BAG2. 1/VR-150. Voltage — 12 or 2: 95 
@ 400 MA. Size: 11” x tI x $24.95 
ir. ‘with ‘Schematic. . sebavessecsestee we . 
TOWER and ANTENNA 
EQUIPMENT 
TRYLON Mat A agi seo "EM Steel Tower— 
1242” Base, 30 —in Ft. Sections. (Two 


tion weighs 45 ibs. 
Shipping Weight: Approx. 350. ibs, F.0.B. $3 


Re. PIU. cc cvcccdeccscccosvcceccieocsces s 


MAST BASES—INSULATED: 
MP-22 BASE — (illustrated) Ins. 
+ spring action; direction of bracket can 

be raised or lowered 
. 
MP-S-33 BA 7 ee type — 
heavy coil s: 95 $. 
Requires 2” hole. Ter: 4 $5.95 
ing. Weight: 9 Ibs........ s 
MP-48 BASE—Insulated type base 
_ with heavy coil spring. Requires 1%” 
mounting hole. Weight: 

08 WRB. oc rccccccccccccccce 


MAST SECTIONS FOR ABOVE BASES: 
Tubular steel, gt coated, painted in 3 ft. sec- 
tions, screw-in MS-53 can be used to make any 
length with Ms. 52. 51-50-49 for taper. Any sec- 
NN: jipmeaneond as ops haneav ess shee eo eee @ 50¢ Each 


Larger Diameter Section: MS-54....... oasbectee 


ALL ITEMS PREVIOUSLY ADVERTISED 
i] STILL AVAILABLE—SEND FOR LIST! 


CLASSIFIED ITEMS: 


BC-212G Amplifier—2/6C5 tubes......... NEW: $ 1.95 
BC-216 Amplifier—6F7 & 39/44......... USED: 1.50 
BC-229/429 Receiver—2500-7700 KC w/Coils.U: 6.95 
BC-230 Transmitter—2500-7700 KC w/Coils..U: 8.95 
BC-347 Amplifier—1/6F8G tube...N: $3.95; Uz 1.95 


BC-357 Marker Beacon Rec. nS MC, 
N: tegen Us 2.95 


BC-367 Amplifier—2/6V6 tubes. . 


BC-375 Transmitter .........-.ceeeeeees Used: 29.95 
BC-442 Antenna Relay Box—w/Cond...... New: 2.95 
BC-500 Trans. & Receiver—25 Watt, 20-28 MC. 59.50 
BC-604 Transmitter—20 to 28 MC....... Used: 9.95 
SCR-625 Mine Detector—Recqnditioned........ 49.95 
BC-654 Transceiver—3800 to 5800 KC....Used: 34.95 
BC-709 Amplifier—Batt. Operated ........ New: 1.95 
BC-745 Transceiver—3 to 6 MC.......... Used: 14.95 
BC-966 IFF—I60 to 211 MC. 13 tubes...Used: 5.95 
BC-1206 Receiver——-200 to 400 Ke....... New: 9.95 
RI/ARR-1! Receiver-———Converts to 2 or 6 Meters 2.95 
RT-7/APN-1 Altimeter—440 MC......... Used: 9.95 
RT-34/APS-13 Transceiver, Complete, less “ _ 

: 3.90 
Range Beam Filter, Navy Type $1.95; FL-8 Used: 1.49 
EE-8 Field Telephones—Checked ........ Used: 14.95 


RM-21 Radio-Telephone—Remote Control.Used: 19.95 
BD-72 Portable {2 Line Switchboard..... Used: 39.95 
Sound Powered Head & Chest Set—Checked.... 3.95 
T-17 Microphone—Clean, Used, Checked.. 
HS-30 Headset—Hearing Aid Type—L.N... 
CD-874 Cord—f/HS-30—Low Imp., w/PL-: 55 LU: 
CD-605 Cord—f/HS-30—High Imp., w/PL-55.N: 79 


CD-307 Cord—w/PL-55 & JK-26......00.000- 
CD-318 Cord—2/PL-68, JK-48, & SW- 141... .U 


FAIR RADIO SALES 


January, 1956 


TRANSMITTER & MODULATOR 


67 to 74 MC 
BC-463—20 Watt, Crystal Comet Ceuetets with 16 
Tubes: 1/815, 8/1235, 2/12SN7, 2/6V6, 2/6L6, & 
1/VR-150. Also Ouput Meter, Crystal Mod-. $ { 5 95 
ulation Trans., Motor, & Fan......USED: 


HIGH FREQUENCY RECEIVER 


R-74/CRW-2 Pramoe an os to 88 an remotely 
controlled radio systems o 


i 
ae te ve om on Od OOS 


TG-34A KEYER 


TG-34A KEYER—115 or 230 Volts at 50 to 60 cycles— 
an automatic unit for reproducing wy code prac- 
tice signals previously recorded in ink m fener tape. 
By use of the self contained speaker, the. unit will pre- 
vide code practice signals to one or more persons—or 
provide a keying oscillator for use with a hand key. 
Unit is compact in portable carrying case, and complete 
with Tubes. Photo Cell and Operating Manual. Size: 
10% 6” x 1042” x 151% 4”. Shipping weight: $ { 6 95 
GB WE, . cccccccccecscocconccccccecM We 


TG-1 0 KEYER Same function as TG-34A—only 

—"larger—using 2/6N7—2/6L6— 
2/68J7—1/5U4G Tubes gee 1/923 Photo Cell. Housed 
in standard Metal Cabinet, can be removed for 19” 


a 
Pree USED. ae na “ $14.95 
BLANK PAPER TAPES FOR CODE 
RECORDERS: 


%” Wide, in 900 Foot Rolis—Prices: 25¢ Each—o 
6 Rolls f/$1.00—30 Rolls f/$3.00—60 Rolls £/$5. 00 


NOVICE BAND TRANSMITTER 


TRANSMITTER AND 
AUTOMATIC KEYER 
T-12i—3.5 to 4 MC; 50 Watt 
Orystal ae (Crystal in 7, 
Band) P. r CW. W/2 
1625, sie Tubes & crystal 
Keyer consists of 24 VDC 
Ass’y & Code bey Size: 9 x 


634” x 9%”, 
struction Book. NEW: $7.95 
TRANSFORMERS—115 V. 60 CYCLE PRI.: 


600 VCT/100 MA—6.3 V/5 A.;5 V/3 A. ........ $4.95 
350 VCT/40 MA—6.3 V/2.4 A; + 6.3 V/ . 


1500 VCT/350 MA—Tapped at 600.............. 9.95 
1300 VCT/350 MA—5 inches Sq. ..........+..+4- 6.95 
940 VCT/500 MA—6” x 5” x 5”....... 6.0. eee ee 5.95 


700 VCT/150 MA—5 V/3 A.; 6.3 V/4.5 A. CSD.. 3.95 


2500 V/.015 A.; 2.5 V/175 A.; 6.3 V/.6 A. ...... 5.95 
1890 V/12.6 MA—Tapped 2.5 V 2A. ...... -- 5.95 
1100 V/80 MA—7.5 VCT/3.25 A. ........ coe 5.95 
9 Volt CT—35 Amp.—Tapped 4.5 V. ............ 7.95 
12 Volt—Two separate windings—4 amp each.... 5.95 
28 Volt 8 Amp—Tapped 4 Volt...............00. 5.95 
6 V/2A.;:5 V/2A.;5 V/2A.;&5V/6 A. ...... 2.95 
600-0-600 VAC—200 MA, 12.5 V. ele 12.5 V. 
@2A.;5 V. @ 3 A—#H-108—! rice........ 8.95 
ser rs 250 VAC—50 MA, wid Vv. 1 oe = 6.3 V. 
A.— HB H-109—PIic® 2. .cccceseeccececccccece 4.95 
CURRENT wae ae 150 to 5; 25 
to 60 cycle. West Style 81R691............... 95 
CONSTANT VOLTAGE REGULATOR iis Voit 
60 cycle, 80 VA. Sola #30726............. ete 
Choke—12.5 Hy/100 MA...........0000. o occ e091. 95 
Choke—5 Hy/200 MA—80 Ohm........ ececcccce 1.25 


Choke—8 Hy/I150MA—200 Ohm—Open Frame.... 1.25 
Choke—5 Hy/150 MA—85 Woes icc iceasiesce 1.50 


PANORAMIC ADAPTER 
And OSCILLOSCOPE 


1D-60/APA-10—Two units in one Panadapter & Scope 
with three inputs for feeding IF Freq. of 455 KC, 5.2 
MC, or 30 MC from receivers for viewing on 3” scope 
tube. Can also be used as regular scope; has vertical 
and horizontal push pull Amplifier inputs. Complete 
with 21 Tubes. Operates from 115 V. a 

CYMO secccccccees reer nee et ow: 49. 50 


BROADCAST 
RECEIVER 


navy TYPE—520-1500 KC. 
19.95 


. NAVY TYPE—190- 
ee NEW: $12.95 
R-28/ARC-5 REC. — 100-156 
MC. w/Tubes. .USED: $10.95 
¥ yre COMM. 
apatite 3 ae NE 
cf See SED: $5.95 
NAV TYPE Boose TRANS.—3-4 MC.USED: $12.95 
BC-458 TRANS.—5.3-7 MC. NEW: $5.95—USED: $3.95 
Navy Type Trans.—7-9 MC...New: $7.95—Used: $5.95 
BC-1206—200 to 400 KC.....-.eeeeeeesees ooo ee $9.95 


DYNAMOTORS: 


HEAVY DUTY MOBILE DYNAMOTOR: 
DM-42—14 V. input; output 1030 VDC—260 MA. & 
515 V. 215 MA. @ 6 VDC. Approx. half of Volt- 


OR srctan dake ca cakes stun NEW: $9.95—USED: $4.95 
INPUT OUTPUT: STOCK epics 
VOLTS: VOLTS: MA. No. USE NEW: 
12 VD 220 DM-34 $2. = $ 4.95 

625 225 DM-35 8.9 12.95 

230 90 PE-133 4.95 6.95 

12 or 24 230 DA-! 95 

12 or 24 540 450 DA-I4 14.95 

12 or 24 50 USA/0515 4.95 

12 or 24 275 10 USA /0516 4.95 

375 150 + ed iss 

14 VDC 330 150 - 95 

4 250 50 DM-25 6.95 8.95 

14 1000 350 BD-77 14.95 29.95 

24 250 PE- 8.95 
28 1000 350 PE-73 8.95 


METERS: 


WESTON AC AMMETER: 
(Pictured) In portable leather case, 
with Test Leads, 242”, 0-15 $5 95 
AC and 0-3 AC Scale........ 8 
DC AMMETER HOYT: In ee 
metal case, with Test Leads, 442”, Fan 
Mirrored Scale 0-15 ADC 


DB METER—!0 to 
NEW ITEM &e WE-35— Imp God 
$4.95 


0-3 RF AMMETER 1S-128: 242” Rd...... NEW: 2.95 
0-8 Amp RF w/Thermocouple 18-89; 2'2” Rd... 4.95 
0-15 AC-DC—2'2” Rd.; 1S-122........... aie 
0-500 MA DC—2'/” Rd.; 1S-22...... soscetives QOS 
0-2 MA DC Westinghouse; 342” Rd.........- 
0-20 MA DC Westinghouse; 3/2” Rd 
0-150 V. 60 cycle; Simpson; 3/2” Rd.........++. 3.95 
0-250 MA DC—DeJur, 3” Sq.......0.seeeeeeeees 3.95 
OUTPUT—5 Ranges, 4000 ohm Imp.—Used...... 4.95 


132 SOUTH MAIN ST. 


LIMA, OHIO 


Address Dept. RN @ $5.00 Order Minimum, & 25% 
Deposit on C.0.D.’s, @ Prices are F.0.B., Lima, Ohio 
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IW COW... 
you can replace your 
ordinary cartridge 

with a 


regardless of the 
make or model of 
your record player 


The unanimous editorial acclaim by 
the critics plus the public enthusiasm 
over the amazing performance of 
Ronette Fonofluid Cartridges has re- 
sulted in a sudden demand for these 
cartridges. 


Today there is a Ronette Fonofluid Car- 
tridge . . . already famous for its high 
compliance, low intermodulation distor- 
tion and full frequency response . . . 
available in high or low output — turn- 
over or single needle model .. . in a 
variety of mountings and brackets de- 
signed for replacement in every record 
player ever manufactured. 


Hear all the music you 
ore. paying for...usea 


Model T0-284P (i\lustrated): with 2 non-inter- , 
acting sapphire neeties_.._...__.. $7.50 net 
Other models _ from 5.40 net 


Diamond needles available at extra cost. 


RONETTE ACOUSTICAL CORP. 
135 Front Street, New York 5, N. Y. 


Please send literature describing in detail the 
entire line of Ronette Fonofluid Cartridges 
and other Ronette audio components. 


Name. 


Addr 


eee 


meneeeeeneeeseasoaad 


City Zone 


broadcasters to shift to 640 or 1240 kc. 
in an air-raid target area and subse- 
quent intermittent transmission, has 
run into civil defense trouble in Cali- 
fornia. 

The state’s CD director has taken 
the whole warning plan to task and 
tagged it obsolete anda... “highly 
dangerous panic-producing potential 
. . -” because too much time is con- 
sumed before the plan begins to func- 
tion, and in addition the cluster sig- 
nals fade and do not cover sufficient 
distances reliably. 

The technique developed for cluster 
broadcasting, as a means of circum- 
venting the use of standard broadcast 
signals for homing by alien aircraft, 
was described as unsound. 

It was charged that the... “con- 
cept of a potential enemy’s depend- 
ence upon our commercial broadcast 
stations for navigational purposes is, 
in itself, exaggerated, unrealistic and 
outmoded.” 

In defense of the warning system, 
a FCC expert said that Conelrad is 
basically a counter measure against 
enemy planes who might use broad- 
cast signals for guidance. This, it was 
said, was still a key factor and would 
become more so with the _ stepped- 
up use of guided missiles. It was 
agreed that a warm-up-time situation 
did exist but this was called minor be- 
cause some stations could shift from 
normal to emergency operations in 
about five minutes. Probably the most 
difficult problem to overcome is the 
twenty-five mile transmission limit of 
the cluster stations; under present 
evacuation plans, those sent outside 
of the city limits would be deprived 
of over-the-air information. 


NOTWITHSTANDING THE SQUAB- 
BLE over u.h.f. effectiveness, some still 
have faith in the band and are buying 
expensive transmitting equipment. 

Recently WGBI-TV, Scranton, Pa., 
purchased a 45-kilowatt transmitter 
and a 50-gain helical antenna com- 
bination that will provide an output 
of 2 megawatts, and also feed signals 
to two associate stations in Williams- 
port (WRAK-TV) and Sunbury 
(WKOK-TV). These allied telecasters 
dug into their bank balance and 
bought 1 and 12 kw. stations and 25- 
gain antennas. The channels involved 
are 22, 36, and 38. 

Station-grant activity was also a 
bit livelier during the early winter 
months, and produced approvals for 
some high and low-band stations as 
noted on page 16 of this issue. 


THE FATHER OF INFORMATION 
THEORY, Claude E. Shannon, was 
honored recently at the Franklin In- 
stitute with the Stuart Ballantine 
medal award for his outstanding con- 
tributions, which have made it pos- 
sible to establish an index that 
accurately describes the size and com- 
plexity of communication facilities re- 
quired to handle messages; a major 
concept that has revolutionized trans- 
mission and reception design and ap- 
plication techniques............. L. W. 


A COMPLETE *159°° 
HI-FI SYSTEM 


<1 requirements fore 
moderate output 
level, t 


g 
£ 


ity’ extended 
range speaker. 
Model 6200. Full 


RADIO CO. 
509 ARCH ST., PHILA. 


BRANCHES: Camden,N J « Atlantic City, N J 


Norristown, Pa.« Wilmington, Del « Salisbury, Md 


Export orders promptly filled—cable address "ALRAD 


When Answering Advertisements 
Please Be Sure to Mention 


RADIO & TELEVISION NEWS 


ee 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
ELECTRONICS RADIO SERVICING 


ee Television Servicing a 


(Approved for Veterans) 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 


1425 EUTAW PLACE, BALT. 17, MD. 
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RADIO & TELEVISION NEWS 
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A Method 
of Measuring 
High Resistance 


By J. P. C. MeMATH 
Assoc. Prof., Electrical Engr. 
University of Manitoba, Winnipeg 


A simple technique which 
requires no special, hard 


to get test instruments. 


HE writer has found the following 

method of measuring high resistances 
most useful. It is particularly advan- 
tageous for measuring the insulation 
resistance of capacitors and the inter- 
element leakage in vacuum tubes. It is 
capable of a sensitivity and accuracy 
otherwise attainable only by the use 
of expensive special-purpose measuring 
equipment which is seldom available 
to the amateur. Any desired test volt- 
age, of either polarity, may be applied. 

The basic principle, the so-called 
series voltmeter method, is given in 
many textbooks but does not appear 
to be in very general use. To apply the 
method, the resistance to be measured 
is connected in series with a vacuum- 
tube voltmeter having a known input 
resistance, as indicated in the diagram. 
A suitable known direct voltage is ap- 
plied to the series circuit. Solution of 
this simple circuit gives: 

= [(B/e) —1]Rv 

An example will illustrate the sensi- 
tivity of the method. Suppose £ to be 
300 volts (a reasonable value for test- 
ing most ordinary capacitors), the 
vacuum-tube voltmeter to have an in- 
put resistance of 11 megohms (a com- 
mon value, including the usual 1-meg- 
ohm isolating resistor in the probe) 
and a 1-volt full-scale sensitivity on its 
most sensitive range. Then, for full- 
scale deflection on the 1-volt range, we 
would have Ra= [(300/1) —1] 11=3289 
or approximately 3300 megohms, meas- 
able essentially to the accuracy of the 
vacuum-tube voltmeter. If we are 
merely interested in detecting rather 
than measuring leakage, we can readily 
detect 0.1 volt or less on the 1 volt 
range, thus making the “reasonably 
detectable” limit in our example 33,- 
000 megohms. 

If instead of a vacuum-tube volt- 
meter (which normally has constant 
input resistance on all ranges) an ordi- 


Method of applying high resistance meas- 
urement technique described in article. 


R, (UNKNOWN RESISTANCE 
* 70 BE MEASURED) 


VOLTMETER HAVING 


BARGAINS IN OUTSTANDING SURPLUS ELECTRONICS! 


50 W. 6-CHANNEL RADIOTELEPHONE 


RADIO RECEIVER AND 
be cry 


tary service and 


a 
Switch, 


cosiset 


mum cost. For those who prefer to purchase ready 


to furnish quotations for any of the above — —— 
2280, 2340, 3422.5 and 4255 KC. Receiving crystals 
Most of naan crystals can be reground to marine band frequencies. 


X-mit, 6 for receive) for operating on 1746, 
differ by 385 KC (IF frequency). 


THE BIGGEST BARGAIN IN PLEASURE OR FISHING BOAT RADIOTELE- 
PHONES!! LAST CHANCE to 
ship-to-shore Radiotelephone. 
of SCR-543) is beautifully and ruggedly built. Designed for rough mili- 
engineered for maximum efficiency, it will provide 
trouble-free long-range communications from boat, vehicle, portable or 
fixed station installations, Both Transmitter and Recefver operate in the 
frequency range of 1680 to 4450 KC, and bo both controlled on 
all six channels in this ap Manual tuning of the receiver is also 
provided. Power pos ge es one 

50/60W. possible wit 
Transmitter operation is Ane with a 
ane have been made, consisting of: ON-OFF Power 


et a sensational value in a big-power 
8s Transmitter-Receiver (BC-669, part 


are crystal-contr: 


ne) is rated nominally at = watts, but 
DC power supply listed belo 
minimum of ionieein after 


ELECTOR Switch to r pocition, and ANTENNA 


rope 
TUNING Gaeieet seamed for maximum indication in RF Meter. Furnished 
are instructions and drawing for circuit modification in anticipation of 
new FCC regulations concerning harmonic suppression of transmitters 
operating in the 2 and 3 MC marine wy 
ae telephone may be from 110 V. AC, 11 . DC, 32 V. DC, 
24 DC, or 12 DC. Com 
are ‘Secutaed for building any ra the above | ac end supplies at mini- 
el 


peration of the 45-Watt 
0 V. v 
plete constructional data and diagrams 


ed emarine will be glad 


power 
Each set is supplied with 12 crystals (6 for 


Receiver uses high-efficiency 10 Tube Superhet circuit with RF Stage for maximum selectivity, built-in 
loudspeaker, Static Filter (Noise Eliminator) Circuit with Switch, and RF Gain Control. Transmitter uses 


8 Tubes (2-807’s in Final) with 100% 


late Modulation, and Metering Switch with multi-range mil- 


liameter for instant checking of any part of transmitting circuit. 


45-WATT RADIOTELEPHONE (BC-669A, B, * 2 
Models), complete with all tubes, cr stais 
specified), Inst. Book, Connecting Cor har, 
(to Power Supply), Modification and Power Supply 
Constructional Data. USED, GOOD 
Shpg. wt. 185 Ibs 

0 Ee ee ee ee J 
SAME, NEW UNUSED CONDITION...... $139.50 
MODELS BC-669 D or E, Same as Above, but pro- 
vides also CW (telegraphs ) tresepeiesion and re- 


POWER SUPPLY KIT FOR {12 or 24 V. DC. In- 
cludes 12/24 V. Tr dy (output 
540 V. at 450 MA.) vo th dynamotor, filter 
choke, filter capacitors, switches, fuse | ee all 
necessary material except chassis. NET. .$45.00 


RM-21 REMOTE CONTROL, as shown, less Handset. 
EACH $7.95 


PE-110 ‘F B, or C, 110 V. AC POWER SUPPLY 
EACH . $99.50 


Co eee eeeerereresseressees . 


ception ( mt - $169.50 
TS-11 H T, with appropriate a “connector. oe-430 D, 110 V. AC POWER SUPPLY. 
Ge. Unie neceke ced noes eae nee SAGO: BOO oo ntcccesttpse tender stebe<s $110.00 


3-RANGE SIGNAL GENERATOR 


Well - built 
yt: aS oo. 
ly eng 

this ineqred, 


é 


vari- 
able from 150 to 250 mc.; (2) a 15 me. outnut (which 
can be changed to another nearby frequency for TV-IF 
en eee ta E (3) Multivibrator output of .1, 

y means of a selector switch, Fre- 


an; 
flowin tubes 1—5Y3GT, 1—6SL7, poet and 2— 
2. peration is from 110 of £9, cyc oa 5 Mg hase 
AC, Dimensions are L—1912", H— re 
wt. 85 Ibs. NEW units, with ee Oe fa $24.95 
structions ond soemstc._ snd _schematic. ONLY... ..-... : 
MOBILE FM 
RECEIVER 


cars, firemen, and roving 
photographers who want to 
“4 there caer = prize pho- 


It’s lete with 
pulit-in toudapen er, squelch 
trol, pe er-phone 


range can be extended to 

or 43 mc. Operates from 
12 V. DC, and _ includes 
dynamotor. Schematic dia- 
gram on — of rate 


Wt. 60 Ibs. $39.50 


NEW UNITS...... 

USED, LIKE NEW» 0 oo - een $92.50 
12 V. DC DYNAMOTOR FOR 
HAM-MOBILE, MOBILE PA SYSTEMS, 
MARINE X'MTTRS, ETC. 


OUTPUT 625 V. DC at 225 ma. These Dynamotors are 

NEW-UNUSED, Sig. Corp. Type DM-35, a edly 

designed for 10 ong service. Ideally suited for application 

— portable or mobile transmitters,, sound lag my “os 
ites m pla 


tol 
jong = at OM. feep. x 4” aon Sassi pnpe. wt. 17 Ibs. PRICED 


} — trevtencecearaneere $13.95 


INFRA-RED IMAGE “SNOOPERSCOPE” 
TUBE EXTRA-SPECAL ! ! 


We've sold thousands of them to Labs, experimenters. 
Industrials, studios, etc. ny using Infra-Red rays, this 
uu 


ee eeessseseeees 


tube in the dark. No scanning, no 
amplifiers, just a iggy oy 1 power supply is all you 
need wit! is tube. Shows image in eenish-white on 
134” For night Dieogreeny. signalling, snooper 
or sniper scopes, underwater detectors, etc itish mnfr. 
OLD IN LOTS OF 6 ‘Yy? a oe — diagrams 


furnished with Slash ~ 
eT ber ‘$10.60 
FRONT-END e . 4 A. RK. 
Plain, Mounted PAE Speyer Lie 
All Above Material Subject to Prior Sale. 25% Minimum 
oo nent with All C.0.D.'s, Min. Order—$S.00. All Prices 
. Our Address. 


—TELEMARINE— 
COMMUNICATIONS CO. 


“WESTERN ELECTR w. 
hock Bl Hi 


SELECTIVE RINGER for MOBILE 
or MARINE RADIOTELEPHONES 


Permits ipa Operator to call your Radiotelephone ex- 
Ss a call for you, by ringing 

a bell or * igs a OTe in Designed & Mfd. by Western 
jodern, compact and efficient. 

receiver, complete Instruction 
cette tan 814” hi 


Book saneitiies joe 5 5%” 
wide. Shpg. Wt. 25 Ibs. 
$245.00 each. 

OUR LOW PRICE—EACH.............+5. Ld 


24/28 V. DC POWER SUPPLY & 
MODULATOR FOR MARINE, ETC. 


Designed for use with the TA-12 
Aircraft Transmitter, this unit 
includes a full dynamotor 


Reg. value 


plifier —s Papo 24 V. DC. 
Shi complete 50 
tubes. Dim: 10” Lx 9” Hx 3” D $29.50 
wt. 40 ibs. NEW, UNUSED UNITS. gach. e s 


LIMITED QUANTITY BARGAINS 


LOUDSPEAKER UNITS. 
Baffeboard mtg. R: 


sponse favors Phe to 7,000 cp 
"x41" deep. Throa 
Ainico stp Wey 6 Ibs. a eee . 20 Ibs... . $11.95 
600 Ww. POWER ec oe 1ERS, 

‘or ie 


to drive to full output. Input Imped 0/ ms. 
Output Imped. gy hy =a Dim.: = chest "Ba59" x 
28%" x 2116”. Sh 275 Ibs. $1 50 


buoWe. With 2-Sta fe Amplifier. 


Ss 
2 3 a). Aer pe “Preampli- 
32 V. DC to 110 V. A FR OTARY CONVERTERS. Mfd. 


Kato, for marine or farm use. Shock mounted, wi 
input and output filtering. Rated at 225 W. delivers to 


LINK SUAR FM 30-40 set wu 
a s'¢ = Sreceemey in 30-40 mc range, ystal-control. 

signed | a cme: » with pulit-in 110 Ac wer 
Sup ly. NEW-UNUSED ............... EACH $49.50 


imgnicarions CO. MODEL 82-D AM RCVR. Simi- 
CW-3, but Phage og ae Bg Baas allow 

— tthe ets in 3 to Cc ri hae ntrol. 
pons a RS rack mtg. with built-in T10 acy Power 
4 $49.50 
cM 100 W. 
,.75 W. 2—45 sys stal-controlled, built- 
er 110 V. ac. power supply. Excellent condition, cemee. 


small post installations—complete 
trolled Transmitter-Receiver and — Vv 
Suppties in one metal case dim: 19” L x 1 a 
914” H. 2-3 me coverage, 5- 19 W. output. rates 
from 12 V. DC, Less Handset. SED-GOOD..... . 
RMCA—TRC—121 , MARINE RADIOTELEPHONES, For 
boa 5 W. output, 6-channel 
crystal-controlled. Lge mae Y Receiver in one case 
¢ wer supply separate) dim: Lx 13%” Dx 13” 
. Used-Excellent Condition, aH. owes su) ply . $89.50 
Rica MODEL DAE DIRECTION FINDER: ‘or 
application, Freq. range 240-2000 KC in 3 bands 
per-sensitive superhet receiver with BFO and built- in 
110 V. AC —— ary 3 oer inverter or converter to 
oper: V. or 110 V. DC. Loo 
Berta, ei, Bam caemen, 3, ak Bane 
evr. Case dim: x x ‘ b, 
eceveces on toe Soe 150.00 


bv means of separate retary. potonien & With 
condition, ........ ACH $39.50 
ALSTED MODEL 10LFA AIRPORT RADIOTELEPHONE 
TRANSMITTER. Similar to BC-329 for small airpo r} 
175 to 500 KC, 25 W. os ut. ae from either 1 
V. DC or 110 V., 60 c., LI ‘ond. 
VitR-401A VHF ‘COMMUNICATIONS R RECEIVER. Mfa. “by 
wer communica- 


January, 1956 


Cc f 
. 9 to 144 MC, isi “t g by means 
READS 0 VOLTS 3030 Ww. 21 st Street, Brooklyn 24, N. Y. of National yy rent arr Beaut ally nee : 
Phone: ES 2-4300 UNUSED Acquisition cost over $600.00 each. . .$160.00 
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:PEAK JAN. SALE: 


Saimin RES coccinea 


x SMALL PIONEER GENEMOTORS 


Kideal for Amateur or Commercial Service 5.5 to 6 
Kyolt DC input—cutput 400 volts at 175 MA cont. or™ 
«275 MA intermitent duty. Comes complete with A && 


: 

. 

4 

3 B fil RF hash filter & int 1 

¥ ters. as) er interna $19. 95% 
; 

4 

4 


Mu ww 


- or uM 
, VV eve Bo ae ae oe le 0 ae le a le oO le OD 


cooling faN.........++eeseeeeeeeeee each 
«Same as above—with 11.5 to 12 ae DC 7 
MIMPUE 2... eeeceeeecceccccesecccess ach ) f 2. 953 


4 i” MINIATURE METER 


* High quality meter made by International Instrument ¥ 
Co. Mounts in a 1” hole like a pilot light. Basic™ 
movement 0-10 mils. Can be shunted to any milliamp x 
range. 2 95 
0-10 Mil. Special...............-+2e000- . » 


XWESTON 1!” MINIATURE METER. 


*MODEL 1011—A fine meter suitable for compact grid 
xdipper, field strength, many other ~— $4, 50° 
<xcations. 0-500 Microamps............. x 
0-1 Milliamp..........sserecceeesscceeseeese $3.9534 
4 


* ADVANCE ANTENNA RELAY x 


K1000 series, silver plated contacts, D.P.D.T.—has 
Kthird set of contacts normally open. Insulated % 
«throughout with Isolanite. Operates on 110 2 95 

K Volts AC 60 cycles. BRAND NEW...each m 
a. 2 for $5.50% 
KALLIED 110 VAC 60 cy J 12 V. oe CON- 

KRELAY. 4 Pole D.T. Con- | TACTOR. A rugged relay™ 
Ktacts pure silver. 15 | ctart any %2V Byokeaher, x 
AMP. «2.202000. $1.75 | Heavy contacts. .$1.75 ea.™ 


« 6. E. RELAY CONTROL 


* 
, 
x (ideal for Model Controls, Etc.) » 
- 
» 


ie 


_ Contains @ sigma midget 8,000 ohm, relay (trips 
5 at less than 2 MA), high impedance choke, bi- 
metal strip, neon pilot and many useful parts. 
The sensitive relay alone is worth much more 


wociameat ‘ $ { 125 Each 10 for $9.90 


a SENSITIVE RELAY # 
«x 5000 ohm coll operates on 1 ma, adjustable con- * 
tacts. adjustable armature tension. SPDT-Bake- x 
xlite base. Ideal for model work. {. 75% 
x Can also be used om AC. Draws ea 


nd mili AC @ 110 V. Ideal for me ‘$1. 50% 


K WESTON MODEL 1021 ~ S. 2'/2” meter with + 
Kbasic 0-1 mil movemen 
a ee s a 


OIL CONDENSER SPECIALS’ «+ 
BRAND NEW ‘ 


MFD 600 VDC $.50) 2 MFD 2000 VDC $1.50% 
MFD 600 VDC .75| 4 MFD 2000 VDC 3.50% 
MFD 600 VDC .95| § MFD 3000 VDC 1.85% 
MFD 600 VDC 1.19| 4 MFD 3000 VDC 6.95% 
MFD 1000 VDC_ 85) | MFD 3600 VDC 2.25 
MFD 1000 VDC 1.25| 3 MFD 4000 VDC 5.95 
MFD 1000 VDC 1.50| 4 MFD 4000 VDC 7.95% 
M 
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FD 1500 VDC A 5 MFD 330 AC (1000 DC) .95% 
FD 1300 VDC 2 .561 8 MFD 660 AC(2000 DC) 1.95 


NEW PANEL METERS : 


K G.E., WESTINGHOUSE, W.E., SIMPSON, etc. % 
ETERS 3” METERS 
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: 0-50 
KO-4 ‘Amps RF. 22. 0-150 Volts AC. 


x SHIELDED CHOKES 
SED EG BED MB. csc woenss svuwseccecsosionses $1.65% 
Pe MED. ccc cadsecssedreés cnt veskaers 1.95% 
KThordarson 15 Henry 200 Ma........-.seeeeee 2.25 
K G6 Hemry 300 Ma......ccccccccccccccccccccecs 2.95 
K 6 Henry 1200 Ma (12KV ins.)....... coerce ee 22e50M 
KWESTINGNOUSE_RF mo] WESTON MODEL 508. 

24/2” elite case. | 23/2” Sq. bakelite case.™ 
x int. Soren Seale linear | An outstanding value. 


be Some 1-9 amps, 0-9 amps. | 0-40 Voits .....* $2.95 
$2.95 ea; 2 for $5.50 2 for $5.50 


READ 'N’ SAVE BARGAINS x 


MF CERAMIC COSESSERS B..e2es 10 for $. so™ 
Var. Cond, micalex insul. db -69 
A) MO F2L . 5000 VoLTs WORKING— 
TRANSMITTING MICA CONDENSER......... 
K25 WIRE WOUND RESISTORS in K 1.95 
Ol MMF 1000 VDC MICAS............+-Sfor . 
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x 100, .000 OHM. 100 WATT lig peace 45 y 

LOBAR 9 OHM Bh ATT (non- mamsatiens: JF = 1.45 
KOHMITE WIRE W: OUND (non-inductive) 250 OHM 

x. 100 WATT BOE OR... oo cc sccsccvcccces 5 for 2.50 ¥ 

1 MFD Oil ‘Condenser 400 VDC. .25¢ ea.; 10 for 2.00 


ae SS es ee ee a ee 
Le! e 


*« ALL aay pane a SOLD ON A 10 DAY x 
x NEY BACK GUARANTEE BASIS x 
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Min. Order $3.00—25% with Order—F.0.B. New York. | 


PEAK ELECTRONICS CO. 


66 West Broadway, New York 7, N. Y. | 
Phone WOrth 2-5439 | 


ee 


130 


nary multimeter is used, the method 
is, in general, much less _ sensitive, 
primarily because such instruments are 
usually designed to have constant 
“ohms-per-volt” so that their input re- 
sistance varies with the range in use. 
For example, assume a meter of 20,000 
ohms-per-volt sensitivity, with 300 volts 
applied to the series circuit as before. 
If we use the 1-volt range, then for 
0.1-volt reading we would have: 


Ra = [(300/0.1) —1] 20,000 x 10° = 60 
megohms 


If we use the 100-volt range, then 


for a 10-volt reading (same percentage | 


indication) we would have 


Rx = [(300/10) — 1] 20,000 x 100 x 10° 
= 58 megohms 


Actually, of course, for such instru- 
ments used in this manner, the sensi- 
tivity is essentially independent of the 
range used, provided the unknown re- 
sistance is large in comparison with 
that of the meter. It is not advisable 
to use the low ranges on such instru- 
ments if there is any possibility of the 
test specimen (as in the case of capaci- 
tors or vacuum-tube leakage paths) 
breaking down and subjecting the 
meter to full circuit voltage. However, 
well-designed vacuum-tube voltmeters 
will not be harmed by such an occur- 
rence when working at ordinary volt- 
ages since tube current in such instru- 
ments is limited to values which will 
not damage the meter, and there will 
normally be a sufficiently large isolat- 
ing resistor in series with the input 
grid to prevent damage to the tube. 
In any case an inspection of the meter 
circuit will determine whether it is 
safe for this usage. 

Where very high supply voltages (of 
the order of several thousand) are 
used, as for testing insulation on high- 
voltage apparatus, the meter can be 
adequately protected by using a high- 
voltage supply designed for a maxi- 
mum current output on the order of 10 
milliamperes or less, and by shunting 
the meter input circuit with a neon 
lamp or VR tube which will break 
down harmlessly if the voltage across 
the meter exceeds a safe value. Further 
consideration of such specialized high- 
voltage methods is beyond the scope 
of this article. 

For most purposes, a few hundred 
volts will be adequate for the detection 
of leakage in even good quality capaci- 
tors. In the writer’s opinion, capaci- 
tors intended for coupling service 


should be considered unsuitable if | 
their insulation resistance, when meas- | 


ured at maximum operating voltage, is 


less than 1000 megohms. Tests of sur- | 
face leakage may be expected to give | 


widely varying results, since values 
are greatly influenced by humidity, tem- 


perature, and surface contamination. | 
Tests for leakage between vacuum- | 
tube elements should be made with 


normal heater voltage applied and after 
normal warm-up time. Care should 
ordinarily be taken not to apply volt- 
ages in excess of tube ratings. In test- 
ing capacitors, and insulation generally, 
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it must be remembered that ‘“insula- 
tion resistance” is greatly affected by 
a number of factors such as the magni- 
tude, polarity, and duration of applica- 
tion of the test voltage, the tempera- 
ture, and in precise work, on the im- 
mediate previous dielectric history of 
the test specimen. 

In using this method with applied 
voltages greater than perhaps 50 volts, 
the usual safety precautions should be 
observed. It is good practice to work 
with one hand only, at one time, and 
to stand on an insulating floor, which 
may well consist of a dry wooden plat- 
form supported an inch or two above 
floor level on wood cleats, if work is 
done on a concrete or basement floor. 

It is generally desirable to use power 
supplies having a maximum current 
output of 8 or 10 milliamperes, how- 
ever, if larger supplies are used, a suit- 
able series resistor can be used to limit 
the current. Fluctuations in supply 
voltage will cause erratic readings 
when testing large capacitors, so that 
for capacitor testing, batteries or else 
electronically-regulated supplies are 
desirable. 


RECORD FLOAT 


By ARTHUR TRAUFFER 
ESS surface-noise and longer record 
and stylus life are the rewards when 
you float your records about 44” off the 


surface of the turntable, as shown in the | 


photograph. The record grooves never | 


touch the turntable so the grooves can- 


not pick up dust, lint, flock hairs, ete., | 


from the turntable. 
made of sponge rubber 4%” thick and 
only 4” wide, there is less chance of 
turntable rumble being transmitted to 
the phono pickup through the record. 

Get a small amount of 1%” green U.S. 
“Non-Slip” under-the-rug material from 
your rug and furniture dealer; they 
often have scraps and small leftovers 
so it isn’t necessary to buy a large 
amount. Cut a disc 4” in diameter or 
about the same diameter as the record 
label. To do this easily, find a tin can 
4” in diameter, lay the can on the 
sponge rubber and then cut around the 
edge of the can with a sharp razor blade. 
Now punch a hole about 9/32” in diam- 
eter in the exact center of the disc; this 
is for the turntable spindle. To do this, 
find the exact center of the disc using a 
compass or dividers, file a sharp edge 
on one end of a thin-wall metal tube of 
the required diameter, and simply twist 
the tube through the sponge rubber. 
This cuts out a neat hole. 


Use of a 4” diameter rubber float protects 
records against wear, cushions turntable. 


Since this float is | 
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Certified Record Revue 


(Continued from page 70) 


The Janzen Company of Cambridge, Mass., exhibited two models 
of electrostatic speakers at the Show, one with a crossover at 1000 
cycles and one with a 500 cycle crossover. These are fairly small, 
compact units about 18” by 6” in attractive wooden cabinets, and 
contain the speaker units and the necessary power supply and am- 
plifier. The whole reasoning behind electrostatic speakers is that 
they can be made virtually distortionless, albeit with low efficiency. 
This lack of distortion results in a fabulously “pure” sound. The 
smoothness is quite indescribable when compared with the conven- 
tional type of tweeter, and possibly the most alluring aspect of all 
is the miraculous way in which string tone is smoothed, with all the 
wiry “edge” that so many people dislike in hi-fi systems absent to 
the point where it can truthfully be compared to tape. When prop- 
erly adjusted with a good woofer, these Janzen units have all the 
characteristics mentioned above. The kicker is that the Janzen units 
are somewhat difficult to balance with the more efficient woofers. 
I understand this situation is being corrected in the assembly-line 
run on the production models. 

Quite unexpected was the electrostatic speaker from Pickering. 
This is an entirely different concept than the Janzen, being much 
larger in radiating area. There are two models here, the 1000 cycle 
and 400 cycle crossover units. The 1000 cycle is about 12 by 18 inches, 
but only about 2% inches thick and slightly curved. The 400 cycle 
model, which I find the most exciting speaker development to come 
along in some time, is roughly 2 by 3 feet by 2% inches thick and 
also slightly curved. This is a tremendous radiating area when com- 
pared with conventional speakers and the effect is sensational. It 
is almost impossible to get out of the range of the high frequencies 
and it is even quite difficult to pinpoint the source of the sound if 
it is heard alongside several other speakers. A crossover network 
and power supply comes with each unit and has a high-low switch 
with an attenuator which makes the job of balancing very easy. I 
have one of the 400 cycle units working in perfect balance with a 
Jim Lansing D130, a notably efficient woofer. With the crossover 
this low, the woofer has a very easy job and the lows benefit in 
cleanness and articulation. When properly balanced (the Pickering 
units are on short stands that can be placed atop any speaker cab- 
inet) there is no sensation that two separate speakers are operating. 
When first heard, one is inclined to think that the units are a little 
deficient in highs, but closer listening reveals the highs are there 
all right (both the Janzen and the Pickering units are flat almost 
to 30,000 cycles!). What fools one is the incredible smoothness and 
after listening to these electrostatic jobs for awhile other speakers 
seem strident. There is no doubt that the future of speaker devel- 
opment lies with these electrostatics. Response below 400 cycles is 
difficult to achieve at présent, but indications are that within a few 
years we will have all-electrostatic speakers with response below 
thirty cycles! 

I have already mentioned Pickering’s new “Fluxvalve” pickup, 
which was very widely used at the show in various exhibitor’s 
rooms. Electrosonic had their professional model arm and cartridge 
in wide use and much comment was made of its clean sound. 
Weathers showed a new viscous-damped arm for his new ruggedized 
cartridge and also an induction-tuned oscillator which eliminates 
any problems of drift. Also new is the Weathers speaker, which is 
a unit that can easily be fitted into apartments and other places 
where size is of primary consideration. ‘In spite of its modest size, 
it puts out a remarkable bass from a specially horn-loaded driver 
and the over-all sound is very smooth and brought much favorable 
comment. 

H. H. Scott showed his new line, nicely integrated as to styling 
and with several remarkable buys in amplifiers. Incidentally, be- 
cause of their low internal impedance, Scott amplifiers work par- 
ticularly well with the Pickering electrostatic speaker, as a few 
listenings revealed. The prize in the Scott line is their cute little 311 
FM tuner. An attractive unit, it has shown remarkable perform- 
ance as a wide-banded type at a moderate price. Marantz showed 
an unusually well-designed amplifier as a companion unit to his 
superb audio consolette. A novel feature is the ability to satisfy 
both schools of thought on amplifier design. Connected one way 


the unit is a 20 watt triode; a few reconnections and it’s a 40 watt . 


beam type amp. It looks and sounds good, with typical Marantz 
attention to quality details. Fairchild showed a new turntable which 
I am most eager to try. A sort of modification of the Components 
Corp. table, it has certain. features which would make for greater 
ease of mounting and operation. Speaking of Components Corp., 
they were showing their fine table in a new chairside model and ac- 
cording to reports had made improvements in bearings and drive 
system. Jim Lansing followed up their highly successful D123 
speaker with a new design tweeter and crossover for same. Of 
course, their handsome “Hartsfield” was much in evidence in dis- 
play rooms around the show. 

Electro-Voice exhibited several new speakers, the most interest- 
ing of which was the “Centurion,” a sort of scaled-down version 
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tra Hall are admirably suited to this work 
and the sonorities generated are truly splen- 
did. The strings are clean-lined, brass is 
weighty and full-blown, all other elements 
are reproduced with fine definition. Reiner 
has a few eccentricities in his reading, but 
they are not serious and this is a very satis- 
fying performance. No, it hasn’t the blaze 
and drive of the Toscanini disc, but taken 
all together the elements of good perform- 
ance, superb orchestra, and the wide-range 
low distortion sound make this the most de- 
sirable “Eroica” in the catalogue. 


TCHAIKOVSKY 

SYMPHONY #6 (PATHETIQUE) 
| Boston Symphony Orchestra conducted 
by Pierre Monteux. Victor LM1901. 
RIAA curve. Price $3.98. 


The same remarks as applied to the 
“Eroica” could well apply here, with slight 
modification. The indefatigable Monteux 
seems to get better as the years go by. This 
reading must certainly be reckoned as one of 
his finest achievements. His tempi, his phras- 
ing and dynamics, and the fine orchestral 
balance leave little to be desired and com- 
bined with the best Boston Symphony sound 
to be heard on a disc, this is a richly reward- 
ing “Pathetique.” Competition-wise, only 
the Kubelik Chicago Symphony version 
stands comparison. I think that the Mercury 
disc, in spite of it being a good deal older 
than this, still has a slight edge in over-all 
sound quality, but performance-wise the hon- 
ors must be shared about evenly. Perhaps 
what will decide many in favor of this ver- 
sion is the superb Boston strings, sounding 
better here than anything since the Kousse- 
vitsky days. Highly recommended. 


RICHARD PURVIS ORGAN RECITAL 


(VOL. 1) 

HI-FI R-704. RIAA curve. Price $5.95. 

This small West Coast label got off to a 
rousing start a few months ago with a fabu- 
lously good “pop” organ recording entitled, 
“George Wright Plays the Mighty Wurlitzer.” 
It captured the essence of the mammoth thea- 
ter organ as few recordings ever have and 
was an instant best seller. Now they follow 
up their “pop” effort with this excursion into 
the classical realm. The results are, to put 
it mildly, sensational! This Richard Purvis 
is not only a highly regarded organist, but a 
composer and arranger as well. This fact is 
attested to on this disc by his virtuosity on 
the organ, his arrangements of several orches- 
tral works, and some of his own composi- 
tions. In such standards of the organ reper- 
toire as the Purcell “Trumpet Voluntary” and 
the “Toccata” from Widor’s “5th Organ Sym- 
phony,” as well as the other material, Purvis 
shows his mastery of his instrument. 

The most sensational thing about this disc, 
however, is the incredible sound. This is huge- 
organ-sound that a few years ago would have 
been impossible to cut on a disc. Using both 
Telefunken and the AKG microphones, the 
engineers of this disc have done the best job 
ever of capturing the roar of huge 32 foot 
contra-bombarde pipes. Of course, the organ 
itself is highly contributory to this success— 
a great Aeolian-Skinner installed in the Grace 
Episcopal Cathedral in San Francisco. Just 
to give you a rough idea of the pedal power 
available, there are 32 of the 32 ft. contra- 
bombarde pipes, 32 of the 32 ft. open dia- 
pasons and many more pedal stops with 
many pipes to each stop! I'll admit I lis- 
tened to this recording through the fabulous 
Stan White 4-D, which is capable of repro- 
ducing the 16 cycles of these huge pipes, and 
I was literally blown off my feet with the 
tremendous shuddering realism of these pipes. 
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Burien 


“¥ eplacements 


for Television... 


; all 
leading makes and models 


AUTHENTIC REPLACEMENT IS 
e Always Right 

e Easier to install 

e Cuts service time 

e Inoreases service profits 


Flybacks 


SERVICEMEN! 
Write Dept. RN for 
service hints. What 
are your problems? 


Quality 
Controlled 


TODD-TRAN TAN SORE. | 


TAN SORE. | VERNON NEW YORK 


8 MEN ON 
A HORSE 


| BR 


C-15 C-25 


C-10 


Here’s proof of the strength of E-Z Way 
Towers. Photo shows C-10 tower section 
supporting 1200 pounds on horses 15 ft. 
apart. E-Z Way Towers are the sturdiest 
and most versatile in the industry. Write 
today for free catalog and price list. Cat- 
alogs available on Radio Broadcasting 
Towers (No. RN), Communication Towers 
(No. CN), TV Towers (No. TN), and 
Amateur Radio Towers (No. HN). Please 
specify catalog you desire. 


E-Z WAY TOWERS Inc. 


P.O. Box 5491 * Tampa, Fla. 
Phone * 4-3916 


RADIO & TELEVISION NEWS 


Electron Tubes With Energy Like The Sun 


}, SOLAR ELECTRONICS 


_, =) 
Swufs| Technical 


3) k 
ents NA Books 
————— To insure only top quality 2 
r # merchandise Solar Electron- 2 


PICTURE TUBE SPECIALS! 


Brand New—RCA Licensed—One Year Guarantee 


tron tube in powerfully 


loaded chassis. Type Price | 16CP4 17BP4 $19.85 
rodels “AUTOMATIC RECORD CHANGER |: ep a 10BP4 orA $18.95 | 17CP4 $20.85 
SERVICE MANUAL WITH TAPE RE- e days of receipt of merchan- oes or A $11.25 16DP4 17GP4 $21.25 
sees CORDER SERVICE DATA" by Sams |% fepiacement, ALL Tuses ane 2mm IOFP4 = $14.95 | orA = $18.75 | I9AP4 $23.95 
NT IS Staff. Published by Howard W. Sams |i veka ©" SS SS ae ee sises | lect fies | oA $uao 
i i i or ° ° or . 
¢ Co., Indianapolis. 288 pages. Price ANTENNA 120P4 $13.95 | 16HP4 19FP4 $24.25 
O20. Paper Soune. 12JP4 $13.25 A $18.75 | 20CP4 
This is the sixth in the current SPECIALS ; r ; 
: ‘ 12UP4 $14.95 | 16JP4 orA $24.50 
rofits changer manual series and covers 14BP4 orA $18.75 | 20DP4 
twenty different basic changers and List $g45 orA = $15.95 | 16LP4 orA $24.50 
recorders. As with the previous vol- |i) $15! 14CP4 $15.95 | orA $18.75 | 21AP4 $27.95 
umes, complete data is presented on |# Complete Outdoor I5DP4 (for Du- 16KP4 $18.50 | 21EP4A $27.50 
the operation, adjustment, trouble- “ae — $17.95 a $18.50 ped ay 
. ee . 16. E 
SCN, BOE SEVIS OF COCR WEE. TO io. 5. chimes sane orA $18.95 | orA $19.25 | 24AP4 $44.95 


= with crossbar, 5 ft. seamless 
=: aluminum mast chimney mount 
s: or 7” wall bracket, 8 stand 
= offs, 50 ft. of 300 ohm wire. 
oe State your need! 


NEW INDOOR 
ANTENNA 


Brings in UHF and VHF. Use # 
= on Top of TV. List $9.95 i 


vou $375 


“Exploded views” of each unit are 
included along with photographs, parts 
lists, and a description of service pro- 
cedures. 

The changers or tape recorders of 
nineteen manufacturers, released dur- 
ing 1953-54, are covered in this volume. 

ok * * 
"PROCEEDINGS OF THE SYMPO- 
SIUM ON PRINTED CIRCUITS." Pub- 


All Picture Tubes Shipped FOB Harrison, N. J. 


BIGGEST VALUES! BIGGEST SELECTIONS! 
Partial List Only! 

Type Price | Type Price | Type Price | Type Price 

6A7 55 | 


lished by Engineering Publishers, New Used TV SETS ee 
York. 122 pages. Price $5.00. Ba Sictwre Tune Guaranteed To Work! 
This is a compilation of the papers } elite 
presented by leading engineers at the Table Model panes 22.50 | 
recent symposium on printed circuits ee ee 
sponsored by the Engineering Depart- COMBE «oc ceceevces 30.00 % 
ment of the Radio-Electronics-Tele- Table Model ........$32-88 # 
vision Manufacturers Association and Table Model .....+.. $36.00 


Console ............ $38.50 
19”, 20”, 21” and 24” Sets— 3 
Prices on request. 


the Professional Group on Production 
Techniques of the IRE. 

The papers cover both the theoretical 
and practical aspects of printed cir- 
cuitry along with materials and com- 
ponents, design and production testing 
and evaluation, and reliability and 
management problems. 

* * * 
"“AUDEL'S RADIOMAN'S GUIDE" by 
E. P. Anderson. Published by Theo. 


Famous Make Test 
Equipment! 


TUBE TESTER KIT 


In carrying case 


$3375 


Factory wired, $44.95 


VACUUM TUBE 
VOLTMETER KIT 


Audel & Co., New York. 1040 pages. & 95 £0 
A 75 
Price $4.00. .80 
This compact, hard-hitting reference Factory wired, $37.50 = 
manual covers radio, television, indus- 35 : ; 
Ssial alentveis d t Me FLYBACK TRANSFORMER 50 65 3 
rial electronics, and p.a. systems in a ond YOKE TESTER KIT 10 . 
single volume. Since so much material .90 5 50A5 44 
is discussed in such relatively few $9175 ye or ‘Ss 
pages, the presentation is, of necessity, 42 | 12AX4GT 47 50L6GT 45 
concise. This in no way detracts from Factory wired, $31.75 = aaer 4 % 4 
the value of the text but requires a Test Equipment Factory 50 | 12B4 65 = 
little extra in the way of concentration | # Guaranteed For One Year! 3 7} — . be 5 
on the part of the user. |” EASY TERMS! | (ee (39 | titer. 139 
~— 4 comprehensive index makes it pos- : We pay all postage or freight | ‘50 | 12BY7 “64 | H7N7GT 1.29 fe 
son sible for the user to locate information | % in USA, Territories and AP $0 | 12CU6 1.09 | 1I7P76T 1.29 [& 
ft on any specific subject covered by the : 2c handling on ordere = = 
oe text. Th i : D.'s. - 3 
ite A toe adit ieee en” | tal te a ee INTRODUCTORY | TO QUANTITY USERS! 
me be used for self-instruction, as a class- | (funded within § days Hf you GIFT Your initial order of $150 or & 
ers room textbook, or as a reference man- are not completely satisfied. Ge te Ad. wih qxety weer more entitles you to our special 3 
ss +s or more: Popular 3 Tube discount OR free gift offer. Yes, & 
— ual for the practicing technician. Visit our tube and parts Kit ‘including der of $25 or 3S4. either a Deluxe ‘‘60°’ Remington & 
gid showroom next time you're ith every order o or more: | Razor (retail $28.50) or 10% & 


sin Harrison. A free gift 


| 

Popular ‘‘All American’’ Kit incl. | 

a 12SK7, 12SQ7, 352Z5, 
6. 


"TRANSISTOR ELECTRONICS" by +e... bene Discount is yours with $150 or = 
Lo, Endres, Zawels, Waldhauer, & 
Cheng. Published by Prentice-Hall, 
Inc., New York. 508 pages. Price $12.00. 
This team of RCA _ Laboratories’ 


more order. 
SOLAR ELECTRONICS 
engineers has provided an integrated 
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Post Office Square 


Harrison, N. J. 


Ews 


Meet Hermon Hosmer Scott, 
Audio Pioneer! 


Mr. Scott is well known for his significant 
contributions in measuring and reducing 
noise. Scott noise level meters and ana- 
lyzers are widely used in industrial labora- 
tories and Scott’s remarkable invention, the 
Dynamic Noise Suppressor, uncannily elimi- 
nates noise from all records and poor broad- 
cast reception without any loss of music. As 
every audiophile knows, Scott manufactures 
a most distinguished line of audio equipment. 


Typical of the quality components that bear 
the Scott name is the versatile 210-D, a 
combination preamp-equalizer. power ampli. 
fier, Dynamic Noise Suppressor, and featur- 
ing unusually complete tape recording 
facilities, “In designing equipment for per- 
fectionists,” says Scott, “associated com- 
ponents must be of equivalent caliber. We 
find the wide dynamic range and tonal 
response of the Berlant Concertone most 
useful in our laboratory test and design 
work. Of equal importance, we find we can 
depend on it in continuous daily operation.” 


Visit your Berlant-Concertone distributor 
this week for a demonstration of the unusual 
features that have made Berlant-Concertone 
the first choice of audiophiles, according to 
a recent independent survey The Concertone 
recorder is priced from $445. The Berlant 
Recorder with hysteresis synchronous motor, 
specifically designed for broadcast and 
recording use, from $595. Both recorders 
are available as complete sound systems 
with matching playback amplifiers and 
speakers. For detailed literature tully 
describing these recorders, write Dept. 5-J 


H. H. Scott Berlant-Concertone 


. personal choice 


of leading 
audio manufacturers 


Batlatg> (mtn 


Audio Division of American Electronics, Inc. 
4917 West Jefferson Boulevard 

Los Angeles 16, California 

Consult Recordata Division 

tor industrial requirements 


210-D Amplifier 
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approach to both theory and practice 
of transistors and transistor circuits 
in this monumental work which in- 
cludes, for the first time, some of the 
results of its original research. 

The text material covers physical 
concepts; the characteristics, parame- 
ters, equivalent circuits; basic ampli- 
fier configurations; d.c. bias circuits; 
low-frequency amplifiers; power ampli- 
fiers; high-frequency operation; tran- 
sistor parameters; high-frequency 
amplifiers; oscillators; modulation and 
demodulation; and pulse circuits. For 
a comprehensive coverage of transistor 
circuitry, this book would be hard to 
beat. Se ie 


“ELEMENTS OF TELEVISION SERVIC- 
ING" by Abraham Marcus & Samuel E. 
Gendler. Published by Prentice-Hall, 
Inc., New York. 570 pages. Price $6.95. 

This book has been designed as an 
instruction manual for the radio tech- 
nician who wants to enter the TV field, 
the student of radio and TV either at 
home or school, and the practicing 
technician who wants to brush up on 
television theory and practice. 

The text is divided into four sections 
dealing with TV theory, field servicing, 
theory and practice of bench servicing, 
and color television. The material is 
presented in a thoroughly usable style 
with many diagrams and photographs 
being used to amplify the text ma- 
terial. 

we * * 
“RADIO SERVICING COURSE" com- 
piled by M. N. Beitman. Published by 
Supreme Publications, Chicago. 192 
pages. Price $2.50. Paper bound. 

This book offers basic instruction in 
the servicing techniques required to 
repair and troubleshoot radio receivers. 
Since it is designed for beginners, the 
material is presented in as simple a 
manner as possible. Each part of the 
circuit is described in detail, its sche- 
matic symbol given, and an explanation 
of its function included. 

Since self-testing questions are given 
at the end of each chapter, this text is 
entirely suitable for self-instruction 
and home study. 

ae * * 
“TELEVISION RECEIVER SERVICING, 
RECEIVER AND POWER SUPPLY 
CIRCUITS," by E. A. W. Spreadbury. 
Distributed by IJllife and Sons, Ltd., 
London. 308 pages. Vol. 2. Price 21s. 

Although concerned with servicing 
British TV receivers, this volume con- 
tains a great deal of material of inter- 
est and value to experienced American 
TV service technicians. It is a com- 
panion to Vol 1, which covered sweep 
circuits and circuits associated with 
the picture tube. 

os EG * 
“FUNDAMENTAL FORMULAS OF 
PHYSICS" edited by Donald H. Men- 
zel. Published by Prentice-Hall, Inc., 
New York. 765 pages. Price $13.50. 

A practical handbook and reference 
of physical formulas, carefully inte- 
grated to make the volume indispensa- 
ble to researchers in all of the physical 
sciences. Typical sections, of which 


there are 26, include basic mathemati- 
cal formulas, electromagnetic theory, 
electronics, sound and acoustics, and 


nuclear theory. 
* * * 


"STATIC AND DYNAMIC ELEC. 
TRON OPTICS" by P. A. Sturrock. 
Published by Cambridge University 
Press, New York. 240 pages. Price 
$5.50. 

An account of focusing in lens, de- 
flector, and accelerator, this book first 
develops the theory of “geometrical” 
electron optics from clearly stated 
physical assumptions, and then pro- 
ceeds with the focusing of particle ac- 


celerators. 
* * * 


“CIRCUIT ANALYSIS BY LABORA. 
TORY METHODS" by Carl E. Sproder 
& M. Stanley Helm. Published by 
Prentice-Hall, Inc., New York. 376 
pages. Price $5.75. 

This is the second edition of a book 
designed as a guide and text in con- 
junction with a _ college laboratory 
course in electrical circuits. Experi- 
ments are presented in the form of 
problems rather than experiments in 


the usual sense of the word. 
* ok o* 


“NETWORKS, LINES AND FIELDS" 
by John D. Ryder. Published by Pren- 
tice-Hall, Inc., New York. 593 pages. 
Price $7.65. Second edition. 

This book provides a basic coverage 
of the theory of transmission of elec- 
tric energy in lumped-constant cir- 
cuits, on distributed-constant lines, 
through wave guides, and into space. 
It serves as an introduction to the 
field of communication circuit engi- 
neering and electrical network theory 
from the standpoint of both currents 
and fields. 


* Ba * 


""LAPLACE TRANSFORMS FOR 
ELECTRICAL ENGINEERS" by B. J. 
Starkey. Published by Philosophical 
Library, New York. 279 pages. Price 
$10.00. 

The method of solving linear differ- 
ential equations as described by La- 
place over a century ago has been 
adapted to the solution of electrical 
engineering problems. A physical rather 
than a purely mathematical vocabu- 
lary is used, and a language and meth- 
od of explaining problems is employed 
which is particularly familiar to elec- 


trical engineers. 
* * * 


"INTRODUCTION TO ELECTRONIC 
ANALOGUE COMPUTERS" by.c. A. 
A. Wass. Published by McGraw-Hill 
Book Company, Inc., New York. 227 
pages. Price $6.50. 

This basic work provides an excel- 
lent introduction to the subject of an- 
alogue differential analyzers and their 
components. Both theory and design 
are covered in the text, along with de- 
tailed descriptions on setting up com- 
puters for solving specific problems. 

Standard computer components and 
the newer non-linear varieties are cov- 
ered in some detail for the benefit of 
the engineering fraternity. —30- 
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LIFETIME GUARANTEED TUBES 


1 Type 
! 10BP4 


BRAND NEW 


‘PICTURE TUBES 


; @ RCA Licensed 
° One Year Unconditional Guarantee 


Price 


$11.90 


Type 
17BP4 


Price 


$20.63 


Brings 


NEW INDOOR 


ANTENNA 


Both UHF and VHF. 
better 
than most outdoor anten- 


HERE’S HOW LIFETIME GUARANTEED TUBES ; 


SAVE YOU MONEY! 
@ We Guarantee to Replace Tubes Labeled MAJOR i 
BRAND Forever 
@ Each Tube Individually Boxed and Guaranteed i 
@ Over A Half Million Tubes Always In Stock 
© immediate Shipment z 
@ Free Postage On All Orders With Full Remittance | 
@ There are fewer “‘call backs” 
@ There are no “out of date’’ tubes | 
e@ “Peak Performance’’ testing in our fully equipped 
Testing Department before shipment guarantees q 


reception 


: 12LP4 $14.38 1I9AP4 $24.81 nas. Use on top of TV. eae | AW4 .75| @BL7GT .75 | 6x4 34 | 128470, -48 i 
A4 133 | 536 ‘63 °58 | 6Xs :34 | 12s - 
14BP4 $16.86 =21AP4 $28.79 List Price $9.95 aver :23/$t2q “$3/S805°" 7e/Sve. 32|12807 22 8 
é : CSGT :41| 5U8 '74|6BYSG ‘58 | 7A4 -45|12V6eGT ‘45 
i 16RP4 $19.38 21EP4 $28.79 Your Price evar ‘ai|svs- ‘31|/sca,  ‘37|7a8 «= “48 |i4n7 “aa - 
G6GT :41|S5Y4q  :36| 6cs 135 | 7A 43/1486 ‘38 
pI6LP4 $19.38 24AP4 $42.50 ser ‘27|Sag “gz | $e0e0 215/768 “$8 HSedear ts 
F A ‘4 6 ‘48 } p 
ft Picture Tubes shipped F.0.B. Harrison, N. J. tu ts > ee asa lad ES 44 | 787 4 yal $e 
Above types are most popular. However you : ee ARS 6 179/ 6F8 3a C4 a Seat ce a 
i may order any equivalent size at the same price. LAs 4 y rt J = as 48 rs < SL6GT .47 a 
: 4 . . GT .43 
t Les ‘°49/6AH6 .69/ 6/4 1:79 | 7¢7 -48| 2575" ‘37 
,; LOOK WHAT YOU GET FREE! tes G7 /Stes $2/S3 azides $8 /38* 332 
; . -70\3sas .46 
P FREE BONUS BOX with Every $25 Order $3.99 each tha Rt ARS “3 KeaT 37 14 70 35cs_ ‘30 - 
@ 1 RCA Cheat * ‘ 4 , 7 "50 | 33t6 4 
fe 10 pat pe te e aaa pee ee ee es ad ‘38 Asta ai ts $3 7 BE aeve 34 q 
| ® 10 assorted 2 color T4 150 | GAU4GT .6 N7 -60 | 7L7 = 35Z5QT :34 
“blank” tube cartons © 1 6CB6 tube | THIS AD is i us 4 Aus. a: cH "40|i2aTs 137 30as 28 i] 
- FREE CLOCK RADIO with Every $125 'Worth M-O-N-E y! Xa “Si| saver” ‘$s|ssez “ae |iznz7 (63/3803 358 g 
Purchase Within 30 Days *U-N-E- m4 = é 331 7ee" 
Wakemaster clock radio with famous ae clock move- “ony hts ad d at . ai 35 pace" 3 a7 33 Baye 33 7 “92 ‘ 
ment wakes you to music or alarm. May be purchased Clip out this ad and at- § AS, 80) 68AG = -47 | SSL 7aT 55 2AX4GT .65 | 7g 38 fj 
Bf outright from MAJOR BRAND for $17.95. In ivory or rust. tach it to your order. Three | 3aue ‘46 | 6BCS ‘a7 | 6SQ7 9| 1284 68 / ae 
¥ BCS ‘s4|68C7 ‘80/65 a2|128ae ‘46 | $45far q 
| FREE GIFT CERTIFICATE worth $5 toward the | &SN7GT's will be shipped g 38N$ :79| $856 = -48| 6887 41|125D6 48 
urchase of any of our merchandise on future orders will sane aS ears ‘gol ats o5/i28ne 6-48 iaszuvat oj 
ice sent with any order of $50 or more. FREE with any order of § 3asar ‘s7| seaca 1:15| sus 75|128v7 :65 sazerot °° 
. Gree a ge ret sonnet be used to obtain another certificate 3 3! or more. 300 4 — 39 SY¥zer # Eat 3 
uniess or rt re 
ae27 ‘$3 + Td Sweet : 3357 rH iivzeot 33 i 


| WE PAY ALL POSTAGE on orders 

| shipped in USA, Territories and | Write For FREE 
APO’s. Send only purchase price of | Tube List —— Order 

] merchandise. Please include ap- | Blank ——and FREE 
proximate postage on foreign ship- — Tube Car- 
ments. All orders subject to prior | ton. We want 
sale. Add 25c handling on orders | Y-O- - 
under $5.00. Quantity users write | ing List! 

5 for special discount. 


@ Electronics Classes 
@ Study & Employee Groups 


Dept. 1016, 366 Madison Ave. 


ATTENTION 


Subscriptions to RADIO & TELEVISION NEWS—the world’s leading electronics magazine—are available at 


special bulk rates for schools, study and employee groups, clubs, etc. 
For information, write to: 


RADIO & TELEVISION NEWS 


MAJOR BRAND rese co. 


ESsex 4- ie: Harrison, N. J. 


Romano Bldg. 


@ Service Technician Organizations 
@ Club Members 


New York 17, N.Y. 


TheMASTER 
SETS YOU UP! 


here’s what's in it for you... 


1956 edition 


FULLY CATALOGS: 
TUBES — TRANSMITTERS 


TEST EQUIPMENT — COMMUNICATION 
N RECEIVERS — RESISTORS —COILS 


DOLLAR-WISE PURCHASING 
Shop before you buy! Do it right at your 
own bench through the supermarket pages 
of the industry-wide MASTER. Compare 
specs and prices first—then buy and save. 
A GOLD MINE OF FACTS All the 
latest info. on new products—new models 
—changes in specs. You name it 

and it’s in the MASTER catalog file 


List $7.50 
e 


As low as 


of the electronic parts industry. $995 
@ 100,000 items @ Complete descriptions $2 
e Specifications—Prices @ 11,000 illus- from parts 


trations @ 350 mfrs. @ 8 x 11”, 6 Ibs. distributors 


UNITED CATALOG PUBLISHERS, INC. 
110 Lafayette St., New York 13 


January, 1956 


ANTENNAS — TRANSFORMERS 
RECORDING & PA SYSTEMS 


1456 pages 
OFFICIAL 
BUYING GUIDE 
OF THE 
INDUSTRY 
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Adjust -A-Yott 
PA-3 


VARIABLE TRANSFORMER 


For smooth continuous line voltage control 
for power supplies and instruments, control 
of heat, motor speeds, light, etc. The highly 
efficient new Adjust-A-Volt PA-3 is a mod- 
ern, deluxe variable autotransformer de- 
signed for servicemen, laboratories, model 
shops and other applications where a source 
of variable a-c voltage is required. Max. 
load rating 0.4 KVA. Max. output current 
3.0 A. 

PA-3 features the new LoRes brush track 
plating which assures longer life and a spe- 
cial brush assembly that maintains constant 
pressure during entire brush life. Small and 
compact (6%2” x 6%” x 6%”), the PA-3 
is equipped with on-off switch, convenient 
fuse, cord and plug, receptacle and pilot 
light. Attractive grey hammerloid finish. 


Delivery from stock of your favorite jobber. 


STANDARD 
ELECERICAL PRODUCTS CO. 


2238 £. THIRD ST. © DAYTON, OHIO, U.S.A. 
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NEW ELEMENT DESIGN 

Trio Manufacturing Co., Griggsville, 
Illinois, recently introduced the 
“Zephyr Royal” TV antenna using a 
“wing” dipole to obtain wide-band op- 
eration over the v.h.f. range. These 
elements are stagger-tuned to six pre- 
determined frequencies so as to obtain 
good performance throughout the v.h.f. 
band. On the low band, the “Zephyr 


"s Bet i 
Royal” has three driven elements stag- 
ger-tuned to channels 2, 4, and 6, to- 
gether with two directors and one re- 
flector. Other than the “wing’”’ dipoles, 
there are eight parasitic high-band ele- 
ments. The three “wing” dipoles add 
a total of nine driven elements pre- 
tuned to channels 7, 10, and 13, to- 
gether with three directors. 

Additional information as well as 
price lists may be obtained by writing 
the company. 


HIGH GAIN ANTENNA 

Channel Master Corp., Ellenville, 
N. Y., has announced a new v.h.f. yagi- 
type TV antenna, the “K.O.,”’ which the 
company claims has the highest front- 
to-back ratios ever recorded for any 
TV antenna. There is a low-band 
model, No. 1026, for channels 2 
through 6; a high-band model, No. 
1073, for channels 7 through 13; and a 
broad-band model, No. 1023, consist- 
ing of the other two models stacked 
and connected with a “Tenna-Tie” 
coupling network. 

A combination of element spacing 
and phasing is used to obtain for this 


HERSHEL SPECIALS 


Ry PACKAGE 
all New sapien PARTS 


wane HI 
ter a00 Pe ‘wake eiNAMIC 
Assorted. KE KIT 
For Rodio atv 
Kit 2, CERAMICO 
100 Assorted 
mmid. to 
6,000 metd. 


SWING CHOKE 
2H-7H-550 MA Thordarsen 148003 $595 


KIT 6, RF CHOKES T 10, MICAS AND 


25 Assorted Range 9 

drom .5MH to 25MH Se $ 50 
KIT 7, TOGGLE AND 2 
SLIDE SWITCHES 

25 Assorted 
D.P.S.T.—D.P.D.T. $325 2 
S.P.S.T., etc. 


KIT 8, PAPER AND 
€AN CONDENSERS 


25 Assorted RESISTORS 
1800't0 Somram 9275 | Feat tas etm tae 

—_ rom . ol to 
450V. 20,000 ohm, 10 up $325 
KIT 9, KNOBS ie ce ae 
100 Assorted 
Push-On and Set $175 
Screw types 


KIT 13, TUBE SOCKETS 
50 Assorted 


bi fi Zi Yd belle AEE: bi 

antenna its high front-to-back voltage 
ratios which range from 20:1 to 50:1 
on the low band, and up to 13:1 on 


the high band. In addition, the an- 


NEW PICTURE TUBES 


RCA-LICENSED, 1-YEAR GUARANTEE: 
Tube Price Tube Price Tube Price 
10BP4 $11.95 16KP4 $17.95 19AP4A $24.95 
12LP4A_ 13.9 1GRP4 = 17.95 19DP4A 24.95 


5 
12UP4A 19.50 16TP4 17.95 20CP4 95 
14BP4 = 14.95 16WP4A 18.95 20DP4 24.95 
14CP4 14.95 BP4 8.95 25.95 
16AP4A 50 (7CP4 50 21AP4 
1GDP4A 18.95 17HP4 = 19.95 21EP4 25.95 
1GEP4A 20.95 17LP4 21FP4 26.95 


Warranty backed by famous million-dollar factory. 
NOTE: We don’t need your old tube. THESE ARE NEW 
TUBES, WITH SET OF 1-YEAR WARRANTY CARDS 
INCLUDED. Send money order for 25% deposit with 


Write for free bargain parts catalog. All prices net, 
F.0.B. Boston, subj, to change without notice. 


GLOBE ELECTRONICS 


200 Washington St. Boston 8, Mass. 
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tenna has a 7 to 9 db gain on the low 
band, and from 8.5 to 10.5 db on the 
high band. These figures are for the 
single bay. 

The “K.O.” is preassembled and fea- 
tures “Snap-Lock” action. It is of 100% 
aluminum construction, and the low 
band model is boombraced with high 
temper seamless aluminum tubing. 


BROADBAND ANTENNA 
Finney Company, 4612 St. Clair Ave- 
nue, Cleveland 3, Ohio, is marketing a 
new v.h.f. TV antenna which features 
high gain and excellent front-to-back 
ratio for the elimination of the vene- 


tian blind effect. This broadband an- 
tenna, specified as the Model B-8, uses 
a combination of reflectors, directors, 
and phasing elements in a colinear ar- 
ray giving sharp directivity. Broadband 
operation results from the use of ele- 
ments cut to different sizes. 

Self-locking and self-aligning alumi- 
num alloy element brackets, and the 
“Lock-tite” saddle bracket sre used for 
element and boom mounting. 

Two stacking kits are available for 
use with this antenna. The Model No. 
S-830 is for maximum high-band gain, 
and the Model No. S-860 is for maxi- 
mum low-band gain. 


PARAPET MOUNT 
Kenwood Engineering Co., Inc., Ken- 
ilworth, New Jersey, was recently is- 
sued Patent No. 2717751 on the Kenco 
parapet mount Model No. 106. De- 
signed to take antenna masts up to 114 
inches in diameter, this mount can be 


used on walls up to 13% inches thick. 

The mount itself employs a sturdy 
frame with four clawlike members. At 
the end of each claw is a hardened 
cone-point set screw which assures 
positive anchorage to the wall. At each 
side of the frame is a cam that can be 
adjusted to prevent the mount from 
sliding sideways on tile or stone cop- 
ings. 
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COMMAND 
ARC-5 TRANSMITTER 
BC-458 


Brand New.... $495 
7 Ho 9.1 MC. ccccccccccccccc ee Sae9S 


LORAN EQUIPMENT 


Marine or Airborne LOng RAnge Navigational equip- 
ment! Determine the exact geographic position of your 


boat 

AN/APN4 Loran set. Frequency range 1700-2000 

KC. complete with 1D6B/APN4 indicator, R9B/APN4 

receiver, crystal and plugs. 

Complete ......+.seeee 

AN/APN-9 ese New 
(Quantity prices available—write) 

R-24/ARCS—Broadcast | Recei ver— ay to 1500 

HY SK7, 


.-Brand New ba 


MN-26- C Remote Controlled Navigational Di- 
rection finder and communications 
receiver. Manual DF in any one of three freq. 
bands, 150 to 1500 KC. 24V. Self contained 
dynamotor supply. Complete installation, includ- 
ing receiver, control box, loop, azimuth control. 
Left-Right Indicator, plugs, loop transmission line 
and flex. shafts, oper. & main. manual. Ideal for 
use in boats, etc. 
BRAM WW «ce eccccccessecsecoses 
MN-20-E Loop. Brand New. . 
MN-52 Crank Drive. New.. 
MN-26-C as is for parts... 
MN-26-C Revr., New ..... 
MN- 28- C Control Box for above. 
NOW: ccrctcrceveorecouees eee -@a 6.95 


Command Equipment 
(274N-ARC5, ATA) 


Less 

Model Tubes Excellent Brand 
te a. As Is Used New 
SO Bp... $14.95 
$14.95 19.9: 
9.95 14.95 

4.95 

3.95 

13.95 

9.95 

6.95 
3.95 5.95 
‘ 3.95 4.95 
7-9.T } 3.95 5.95 
100-156 MC . 14.95 22.50 
BC 456 Modulator 2.95 4.95 
MD 7 Modulator. 7.95 


$45° HI-FI Headset for 
only $4.95 


Uses annular grooved plastic fiber cones with 
voice coils as in speakers and padded chamois 
earmuffs to obtain spacing for correct acoustical 


load. 

Gives finest music reproduction. 600 ohms. 
Check out. 

Exc. w/earpads....... eccccrcces each 4.95 


Radio Receiver 11-tube UHF tunable 234-258 MC 
receiver with schematic. 

Complete with tubes 3 ea. of 6AK5, $6 95 
7 ea. of 9001, 1 ea, of 12A6. Like new. bs 
Been TUDOS: . occcss case $2.95—-2 for $5.00 


3” dual scale panel-meter. 0-1 MA movement cali- 
brated, 0-1 KV and 0-10 MA. 
Used—$1.95 ea. New—$2.95 ea. 


———————— 
A Sweet Oscilloscope Deal 
INDICATOR UNIT. For conversion to test scope, 
panadapter, analyzer, etc. Double deck chassis. 
5CP1 mounted in tube shield. Less small tubes 
and crystal, but complete with 5CP1. 9 95 

Exe, COMM. .ccccrcccceccsccs .each ‘ 


25 watt phone—CW 5 tube transmitter. Fre- 
quency range 2-9 MC. Two 815 tubes in circuit. 
One as modulator and one as RF output. Ideal for 
C. A. P., Mobile. Excellent condition, with tubes. 
Less TU’s. 

Wt. B4 Mba.. ccccccccccccsccecs eee 5 


BC442——Antenna 
Relay Unit complete with 50 MMF 5 AMP — 
oo a eee eee ee $3.95 ea. 
Less Condenser Ras Ta * 3-08 ea. 


MP-28 modulation & power supply for the TA-12 
transmitter. Complete with 4 tubes. Dynamotor 
has an output of 540 V. DC @ 456 ma. Input 
at 28 V. DC, 

With dynamotor ......... eccccee s 


HS-23 Hi-Imp headphones—Used, exc..ea. $2.95 
TS-Fi Handset—Excellent Model........ $2.4 
TS-9 Handset—Complete with cord & Butterfly 
= itch. Brand New Original Cartons 6.95 


BC-375 XMITTERS 


200 to 500 KC., 1500 to 12500 eo cuninE S plug-in 
ete 


units. 100 Watts, Voice and C.W with 
tubes. Less tuning unit. Used, 5 
exc, cond, ..... eccccccces eecece eeeeee ‘e 


12 Vv. oe DYNAMOTOR ss — a tabite 
'. na. aan 


ters, sound system: 

— connectors, Dim.: 
high. Shpg. wt. 17 Ibs. ” PRICED R 

New Material .....escccccsccceveess ge =4e 


Used 
SAME DYNO AS ABOVE EXCEPT 28V DC Input. 
Used 4.95 


FM RECEIVER 27 to 38.9 MC—Four Preselected 
Peay’ plate ay | nena =: 27 to 
29.5—29 to 32—31.5 nd 34.4 to Cc. 
Complete with 16 2 hh aig and Crystal 1000KC.; cre 
tal, Calibrator and Speaker 

ty ATT ee . casi 95 
12 Volt Dynamotor for above....+.+s+. cocoe 8.985 


LOOK WHAT YOU GET FOR $14.95 


350 feet of continuous length of 50 ohm coaxial cable 
90 feet of same coaxial cable. 

pg type attenuator, 
6 Short lengths of RG8U with connectors and sockets, 
In wooden case—shipping weight 30 Ibs. 

ee ee ae ee ee 
RG-8 /U—COAXIAL CABLE——52 ohms, 50 ft. 
FORGED no vas ccc ncenese when et seeds aden en $2.95 


OIL FILLED CAPACITORS 
= o> eo A 1000 volts. 2 mfd at 1000 zr. 

mf. VDC. 4—4 mfd at 600 VDC. 
mf at 300 OvDe. 12 mfd at 600 VDC. 5 inf 
at 600 VDC, plus others. 95 
RO Tee CON lacey ss kilo ses we meee 5. 


LEEDS NORTHRUP 


Variable self inductance coil, 55 to 460 MH 
P/M 10 $. 


10MM. Brand New... ccccccneces 24.95 
DYNAMOTORS 

Type Inpi oe. Used New 

BD-83 12 VDC 375-15 .$1.95 $4.95 


DM-35 12 VDC 625 ve 026 MA 9.95 12.95 
DM-37 24 VDC 625 VDC 225 MA 6.95 9.95 

DM-64 12 VDC 275 VDC 150 _ 3.95 5.95 
DM-34 12 VDC 220V 80 MA. 2.95 4.95 


MOBILE HEAVY DUTY ys ge 14 V. IN- 
PUT-output: 1030 VDC 260 MA. Tapped 515 V. 
215 MA. use or 6 V DC INPUT-500 Vv. 175 MA. 
While they last—DM-42-Excel. Condition. $4.95 
Brand Mew .cccccccvccceccccccevess $9.95 


METER—3”-0-5 Ma. 270° Indication—By Pass 
Shunt and add scale. Excellent Condition. ..95¢ 
CPP co ccekbeeeceeb 65 0 b.00 668 eke 64.0 $5.00 


BRAND NEW 
10 tubes for $2.50 


Includes, 316A, 211, 801, 6C4, 6SK7GT, 954, 
955, 957, 9006, 6SH7, 1629, 1625, 1626. 


5CP1 8BP1 
5BP1 38CP1 { $2.95 ea. 
5AP1 4 tor $10.00 


LARGE CHAMOIS EAR CUSHIONS | 
For your headphones—brand new........ 


APG 5 or 15 CAVITY 
10 Cm. 2C43 ose Xmitter, 2C40 Loc. Ose. Rec. 
1B27 TR; tunes 2400 to 3000 MCS, less tubes. 
OR ekki « eae ae ee emer eleree $4.95 


BEACON RECEIVER BC-1206-C 


Complete with 5 tubes. Tunes 195 KC to 420 KC. 
IF Frequency—135 Ki ceiver Sensitivity—3 Micro- 
volts for 10 Milliwatts output. Output Impedance— 
300 Ohms and 4,000 Ohms. Volume Control—RF Gain 
Control, Power She Ta -28 Volts Aeroplane Battery, 
Current—.75 Ampere 

BRAND NEW, with Tubes a ecececcccccecee s 


FM WOBULATOR CAPACITOR 


Frequency modulation unit with a permanent magnetic 
field and a tte — —— driving a metal 
diaphragm s' 
as a moving p oe ny tne frequenty modulator engact=- 
W/instructions, build TV sweep sig. gen. 


AN/APRSA—Airborne superhet on search rec. 
Freq. range 1000 to 6100 MC. Rec. has a 10 
MC IF band width operating from 80/115V AC, 
single phase 60 to 2600 cps. and one amp. at 
26V DC—complete with 250 00 
QUOD. wen ccccrctesssegeeseaee 8 
Lavole VHF 2-Tube battery operated portable 
frequency meter, designed to measure frequen- 
cies from 300-600 MC. This unit is used for 
variety of measurements on VHF circuits. Unit 
has a 0-200 microamp meter, time $14 95 
in metal carrying case, with modula- $14 

tion, Excellent. ......eceeeeeeves 

RA-10DA Compass and Communication ae 
—Frequency range: 150-1, 100-KC. 0-10.0 
MC. Complete with tubes, dynamotor $49 50 
and control box, New........ eccee 8 
CRYSTAL—1000 KC, 


CRYSTALS: Ft-241; FT-243; DC-34; $9 95 
DC-35; 100 assorted........ per kit s 
MG-149F—110V AC, 400 tes 

VA Inverter, Used. .......eee0- , $9.95 


WRITE FOR NEW BULLETIN AND PRICES. 


ALL ITEMS F.0.8. CHICAGO 
25% Deposit required with orders 


R W ELECTRONICS 


Dept. N, 2430 S$. Michi Ave., Chi 16, tl. 


PHONE: CAlumet $-1281-2-3 


NEWARK ONLY 


OFFERS THESE 


SPECIAL BARGAINS! 


SPECIAL! V-M 160 PA SYSTEM 
Unbeatable Buy! Never before priced so 
low! Powerful 8-watt ‘‘slide-out’’ amplifier 
and full-toned ae Jensen Alnico V PM 


inputs: phone, mike. Freq. re Ps 
cps. a case: 131/4x9xl474"' sy 


weight, ware 

R1901. ET ONLY. 34.95 
R1904. i above, with Model JT-30 micro- 
phone and connector, Tremendous saving! 


BIG VALUE! V-M 3-SPEED 
RECORD CHANGER 


Reg. $64.50 


Below Cost! “aiimeage 


Model 960. One of the most terrific money- 
saving buys of the year! Famous V-M Tri- 
O-Matic, 3-speed automatic record changer. 
Designed for use with Model 160 amplifier 
system above, Portable, scuff - resistant, 
water “—~ case: l6%px1 344x876". UL, Ap- 
roved. Shpg. wt., Ibs. 
oe NET ONLY 29.95 
ing case only, cut out for V-M 
Model 950. Ample for most changers. Now 
sensationally low priced at onlly............ 3.95 


SPECIAL PURCHASE! FAMOUS 
ESPEY HI-Fi COMBINATION 


Reg. $123.50 
Caner” Save $24.00! 


ae Hi-Fi Special Value consists of 
... Model 400 Deluxe AM-FM Tuner. Super- 
het chassis designed for use with Model 500 
amplifier below. Has ages 3 for use with 
reluctance type phono pickup, Complete 
with —— antenna, hardware. 131/2x734x 
10”. ores" ., 13 Ibs. 
. . « Model 500 Amplifier. Deluxe power 
supply and amplifier. Response: +1 db, 20- 
0, cps, rates on 105-125 v., 50-60 
cycles AC. 1314x7¥2x9"’. 18 lbs. 

R1900. Tuner and Amplifier, Only. sesicbosd 99.50 


F.0.B. Chicago. Include shpg. and ins. charges. 


Send for Complete FREE CATALOG 
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Tape Recording | 
(Continued from page 67) | 


losses that occur in the tape recorder 
in question when bias is set to obtain 
maximum output at 1 ke. These losses, 
it will be remembered, are caused 
largely by demagnetization and bias 
erase. 

Curve 2 shows the recorded magnet- 
ic induction implied by the NARTB 
playback standard. It corresponds to 
curve AE in Fig. 3. Curve 2, it should 
be noted, attains a 6 db-per-octave 
slope at the high end. This slope is 
specified because the playback head 
characteristic has a 6db-per-octave 
slope in the opposite direction, which 
is used to compensate the drop in re- 
corded induction. Curve 2 represents 
an approximation of the maximum 
amount of induction that can be re- 
corded at 15 ips consistent with low 
distortion and high signal-to-noise 
ratio. If the speed were 30 ips, the 
specified induction characteristic would 
begin to drop at a frequency twice as 
high as in the case of the 15 ips speed. 
In some recorders, flat induction is re- 
corded at 30 ips. 

Curve 3 shows the treble boost re- 
quired in the record preamplifier in 
order to bring Curve 1 up to the level 
of Curve 2. Thus Curve 3 equals 
Curve 2 minus Curve 1. It may be 
noted that Curve 1 is slightly higher 
than Curve 2 in the area of 600 to 1600 
cps, but this results in less than % db 
departure above flat response. The 
amount of treble boost required is 10 
db at maximum. As will be made 
clear in the following section, such 
boost appears well within the limit for 
achieving low distortion and high sig- 
nal-to-noise ratio. 

Curve 2 has a turnover point (3 db 
down) at 3180 cps. Therefore the bass 
boost characteristic, shown by Curve 4, 
must have the same turnover point. 
Curve 4 eventually attains a slope of 
6 db-per-octave, but then levels off as 
it reaches the lower limit of the audio 
range. The second turnover point, 
where bass boost is 3 db below the 
maximum, occurs at 50 cps. To com- 
pensate the resulting decline in bass 
playback response, Curve 5, there must 
be a corresponding bass boost in the 
record preamplifier, shown by Curve 6. 

Curve 7 shows the playback response 
to the NARTB recorded induction if 
there were no bass boost in playback. 
It may be compared with the general 
curve CB in Fig. 3. 

Curve 8 is the unequalized record- 
playback response of the 15 ips tape 
recorder in question. It can be ob- 
tained by adding Curve 1 (record 
losses) to Curve 9, which is the 6 db- 
per-octave playback characteristic for 
the head, assuming no treble losses. 

Next month, the final article of this 
series will cover the problems of maxi- 
mum permissible record boost, opti- 
mum magnetic induction, and the 
need for standard equalization. 

(Concluded Next Month) 


SAVE UP TO 63% on 
TV PIX TUBES 


@ Standard RTMA 1-Year Guarantee 
@ Dark Face @ No Trade-ins Needed 
Sensational Bargain Prices in TV Pix Tubes—you save 


plenty of money—up to 63% Discounts. You 
ace (glare-ease) or Aluminized faces. 


Factory-sealed cartons with manufacturer’s registration 
warranty = . Perfect arrival guaran 
Railway Express. 


Type * 
Grey-Face 
12LP4 
16A, E, or GP4 
16D, F, H, or JP4 


T6R, K, or TP4_ 


17A or BP4 

19AP4-Metal 

20C or DP4 

21A, D, or MP4-Metal 

21E, F, K, W. X, Y or ZP4 
* Above types sng available in new aluminized 
tubes—add $3 12” thru 17” sizes—add $4 for io" 
thru 21”, 

STILL AVAILABLE—National Electronics Sensational 
two-bay 16-element conical bargain, complete with 
ene J bars 


Three bay arrays with tie rods 
One 2-bay array with tie rods 


SEND FOR FREE 1956 CATALOG 


OF CLEVELAND 
THE HOUSE OF TV VALUES 


6608 Euclid Ave. Dept. N-1 Cleveland 3, Ohio 


To help you 


MOVE AHEAD 
in INDUSTRIAL 
ELECTRONICS 


This Librory makes plain methods used 
by today's electronics engineers 

ERE’S a Library to help you prepare for a top 
Job in the booming industrial-electronics field 
. help you save time and work in your present 
job. Experts give you basic theory, practices, and 
methods. They explain electronic circuits and de- 
vices, vacuum tubes, the analysis and use of elec- 
tron-tube circuits, and provide a vast amount of 

other data on electronic equipment. 


INDUSTRIAL ELECTRONICS 
ENGINEERING LIBRARY 


4 volumes, 1998 pages, 1637 
= diagrams, and illustra- 


* $24. 95—pa te on 
EASY T TERM 

In this Library are oe sort of 
practical facts that can help you 
step out in front of the ‘‘aver- 
age’’ electronics man—they give 
the kind of help that could very 
well mean a top-paying job in 
electronics work. 

You get practical data on 
electronic instrumentation, a 
wealth of facts on vacuum 
tubes, useful information on 
electron-tube circuits, and the 
basic laws of electronic mo- 
tion. The basic knowledge here 


4 Big Volumes 


Cage’s THEORY AND 
APPLICATION OF 
INDUSTRIAL 
ELECTRONICS 


can be applied in radar, tele- 
vision, pulse communication, Harman’s FUNDAMEN- 
and a wide variety of general TALS OF ELECTRONIC 
electronic control. Use coupon MOTION 
below for free trial—no ob- Spangenberg’s VACUUM 
ligation, TUBES 
EASY ~ 10-DAY Seely’s ELECTRON- 
TERMS ° FREE TRIAL| — TPE crrcurrs “ 
McGraw-Hill Book Co., Attn.: H. W. Buhrow. | 
ie & Business Book Dent. RTN-1I, 
327 W. 4ist St., New York 36, N. Y. | 


Send the Jndustrial Electronics Engineering Library 
for 10 days’ examination on approval. In 10 days, I 
will send $4.95 then $4.00 monthly until low price of 
$24.95 is paid. If not wanted, I will return books | 
postpaid. 
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4 


NOME ....ccccccccccccevccscesccvecs ecccccccecs eee | 

BREE cccccccccvcdecccdeccescédscsccssoesdéoceess ] 

GAP. oc ccvvcccncccsssceses Zone...State ....+eseees | 

Employed Dy......scccccccccccecccesecvecsocsseees ! 

For price and terms outside U. 8., RTN-! | 
eect McGraw-Hill Int’l., N. Y. ©. 
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Phonograph Evolution 
(Continued from page 59) 


matter of fact, its action was identical. 
A typewriter under development by 
Edison is also shown in the illustra- 
tion. 

In this model the governor has been 
added to the conventional Edison 
mechanism and may be seen directly 
in back of the feedscrew. This par- 


~ ticular model was primarily intended 


for business use and it was during this 
period that Edison was keenly inter- 
ested in his invention as an office dic- 
tating device. The accessories included 
are practically the same as for the 
earlier models, with the exception that 
the hearing tubes which terminated in 
small rubber inserts were now designed 
to be inserted into the ear. These were 
self-supporting. They later became 
standard equipment on the early Edi- 
son machines and were used for many 
years. 

Another foot-powered phonograph of 
improved design is shown in Fig. 8. 
The major improvement was in the 
stabilization of rotation due to an im- 
proved governor. Note the pull-out 
drawer in the center of the treadle 
stand. This was required for the 
gathering of shavings when wax cyl- 
inders were prepared for re-use. Prac- 
tically all of the early Edison models 
employed a shaving knife. This adjust- 
able device could be moved into the ro- 
tating wax cylinder to remove pre- 
viously recorded sound from the cylin- 
der. The knife was made of sapphire. 

A radical change in the design of 
Edison’s phonographs is seen in Fig. 9. 
This particular model was known as 
the Model “M”, “spectacle-type.” It 
was powered by four electric batteries 
seen in the accessory box at the rear 
of the stand. Of particular interest is 
a new governor assembly seen at the 
top left of the mechanism which has a 
governor control and an electric switch 
used in combination to compensate for 
the varying current supplied by the 
cells as well as to provide means for 
adjusting the speed of the machine. 
The action of this device was described 
briefly in Part 1 of this series. Acces- 
sories included the spectacle recorder- 
reproducer, the speaking tube, and the 
hearing tube. It was sold during the 
year 1889 by the North American Pho- 
nograph Company of New York, sales 
agents for Edison. 

One of the most interesting of all of 
Edison’s phonographs is the one shown 
in Fig. 10, which was operated by 
water power. It was made in 1889 on 
an experimental basis and was sold the 
following year in small quantities. Two 
major changes are observed in addition 
to the unique method of driving power. 
One is the change to a single mounting 
for either a recorder or for a repro- 


ducer. The second development was the - 


elimination of a separate feedscrew by 
threading the drive shaft supporting 
the mandrel which eliminated the 
necessity for additional parts. Two 
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Use 
Your 
Military 
Training 


Scientific Staff 
Relations 


Hughes 


RESEARCH AND 
DEVELOPMENT 
LABORATORIES 


Culver City 
Los Angeles County 
California 


The time was never 


more opportune than now 


for becoming 


associated with the field 
of advanced electronics. 
Because of military 
emphasis this 

is the most rapidly ~ 
growing and 

promising sphere of 
endeavor for the young 


electrical engineer 


or physicist. 


Hughes-equipped 
Northrop Scorpion 
F-89D all-weather 
interceptor. 


yi 


E.E. or PHYSICS GRADUATES 
with experience in 
RADAR or ELECTRONICS 


or those desiring to enter these areas... 


Since 1948 Hughes Research and Develop- 
ment Laboratories have been engaged in an 
expanding program for design, development 
and manufacture of highly complex radar fire 
control systems for fighter and interceptor 
aircraft. This requires Hughes technical ad- 
visors in the field to serve companies and 
military agencies employing the equipment. 

As one of these field engineers you will be- 
come familiar with the entire systems involved, 
including the most advanced electronic com- 
puters. With this advantage you will be 
ideally situated to broaden your experience 
and learning more quickly for future applica- 
tion to advanced electronics activity in either 
the military or the commercial field. 

Positions are available in the continental 
United States for married and single men 
under 35 years of age. Overseas assignments 
are open to single men only. 
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iN DETROIT is AARON 


SYNCHRO 
DIFFERENTIAL GENERATOR 


5SDG 90—90 VOLTS, 400 CYCLE $5.95 ea. 
NEW—TAKE OFFS 


8 FOR see. wae FOR $250.00 


101-A TETRODE. SIMILAR TO 43254 
A ogy J K.W. SSB final—fil: 8 V. @ 7.5 amps. 
plate: 3000 V. @ 200 MA, —— 280 Vv. @ 
50 MA. Just coal Mose to drive Pair K.W. A.M. 
phone. Max. in 600 W. per din, class C, 
ampli. $2.95 E. D FOR $5.00. 

304 TL or TH Ceramic Sockets.......59¢ ea. 
SBPU Tabe.cccccccccccccvccccccccG ete OOo 


BC22i FREQUENCY METER CASE 
Brand new in original carton with all contents 
and size the same as adv. in previous $2 
issues. But priced now at only....... s 
BC-221 TECHNICAL MANUAL— 

AR er rrr $1.25 


A REAL SCOOP—6 METER TRANSMITTER 


FREQ. 53.3 to 95 MC. 50 WATTS 


Cc lete rf doubl and amplifier section, with 
3——-815 tubes. Used as xtal osc. buffer, tripler, 
and final. Easily converted for 2, 10, or 20 meter. 
Can be used to drive higher power amplifier. 
Wt. 10 Ibs. Brand new in original $13. 95 
COTTON wo ccsccccrcccccccccccccs 


TG 10 CODE KEYER 


Same function as the TG34A, but larger and more 
audio output. Can be used as a high power audio 
amplifier or for group instruction of code. In a 
standard metal cabinet 11” x 24” x 81/,”. Used, 
less tubes and photo cell. Metal cabinet alone 
me the price. While they last....... $9. 

as above, excel., tested, with tubes $19. 95 
PRACTICE CODE TAPE for TG34A and TG10 


Keyers. 
#6, #7, #8, #11, #13, #15.’ New 


On 16 mm 400 ft. reels, #1, $i #5, 
in metal container............. Ea. 1.25 
MISCELLANEOUS 
Attenuator, 500-500 —, 1.5 watt, 60 DB 
range, 32 steps, adjustable. a ps ..- $1.95 
Vernier dial. Nat’l. 4-1 ratio........ $1.25 


40 watt, modulation transformer 2-1 ratio, 
matches 6L6’s to 807’s, etc. with driver and 
IN . o-ci0 ile 0 w we 0 Sisk dite wth «0 W $3.95 
Fil. conds. 8.8 MFD @ 600 VDC 4 prong. 
OE SOS a a a. 97¢c 
PYRL. 23 MFD @ 1000 VDC....... $7.95 
PYRL. cap. 1-1 MUF @ 3000 VDC. .$1.95 


SIGNAL GENERATOR MODEL Ill 
117 Mg nr Ae cycles. Freq. Range 20-40 
MC and 185-215 MC. Complete with Tubes and 
Manual. New AS romain PE «.n.0% 6% $39.95 


VARIABLE CONDENSERS 
Ceramic 2 Stator. Tunes 70-160 MC. Ideal 2 
meter oscillator section, or antenna matching sec- 
tion in Fa of a as described in Hints & 
inks, ume 5, page 75, with 955 tube. .$1.28 
200 MIMFD Double WOGTINE <0 ccc wccneccevics sae 
15 negg Spit wwe ph with tg 


Has mixer 


| : ae 
to @. tubes. Will make a 
ee * Gonty TV video am- 


pli ifier. ,rlus—relay, 
coax plugs, etc. 14” x 43/4” x 43/4”. Sh. wt. 6 Ib. 
Can be used for various other Vine applications. 
With 5——-717A tubes. Only...........- $4.95 


With all the above tubes.............. 7.95 
COMMAND EQUIP. 
2.1-3 MC ARC/5S ....-ececceecee Brand New $5.9! 
7-9 ARC/S wccccccccsseses Brand New 5.9 
5.3-7 MC BC 458. ..eeeeeccccces Brand New 5.9! 
5.3-7 MC BC 458. ..66--eeeeeeees Like New 4.9: 
4-5.3 MC BC 457. cccccccccsceees Excellent 4.9! 
Bo ccccccccccccs Brand New 3.9 
Splined Tuning Knob. For Above Revr...... 8 


NOTE 25% deposit—hbal. C.0.D. or mail 
full price, allow for postage and 
save plenty on C.O.D. collection charges. 


AARON ELECTRONICS 
Dept. S. 3830 Chene St., Detroit 7, Michigan 
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“half nuts” are mounted to a flat spring 
which engages the feedscrew now cut 
by a lathe on the drive shaft. 

The turbine-like water wheel is seen 
to the left in the illustration. A hose 
connected the device with a water 
faucet. The water wheel was coupled 
to a governor and could be adjusted to 
compensate for speed. It was during 
this period of Edison developments that 
the main assembly of his phonographs 
took on some form of standardization. 
It will be noted in models that followed 
that an attempt was made to simplify 
as well as to standardize his phono- 
graph. 

The same year, 1889, saw the de- 
velopment of his “Cylinder Phono- 
graph,” Model “E”, Fig. 11. This was 
powered directly from 117 volt direct 
current house circuits. A crude rheo- 
stat seen at the left in the illustration 
reduced the line voltage to approxi- 
mately two volts, which was the re- 
quirement of the motor. It operated at 
approximately three amperes. This 
model apparently had been in develop- 
ment for several years or was simziy a 
modification of the early Model ‘“M,”’ 
originally designed for storage battery 
power. It did not contain the later im- 
provements mentioned in the previous 
paragraph. 

The model shown in Fig. 12, was de- 
signed principally for business. It was 
first produced in 1890 and was driven 
by means of an electric motor which 


Fig. 11. Standard 117 
volt d.c. power (which 
was stepped down) was 
used to operate this 
Edison Model E phono. 


Fig. 13. First Edison 
model which used the 
dual sapphire styli 
or single reproducer. . 


was powered from a special primary 
cell like the one shown in Fig. 12. This 
model, as well as the one shown in Fig. 
11, were simply modifications of the 
old Model “‘M”. This one still used the 
“spectacle-type” recorder and repro- 
ducer and was provided with an acces- 
sory drawer and a removable box to 
contain the shavings. 

The Model “M” phonograph using a 
single housing for a recorder or a re- 
producer is shown in Fig. 13. This 
model never attained any great suc- 
cess on the market and very few, if 
any, will be found in existence today. 
It has been included solely for its pe- 
culiar appearance, especially with re- 
spect to the modification of the box or 
cabinet upon which the machine rests. 

History records the development of 
the Edison phonographs in the follow- 
ing order: 1. hand-powered, 2. electric- 
powered, 3. foot-powered, 4. water- 
powered, 5. spring motor-powered, and 
6. clock-work (abandoned). Subsequent 
chapters in this series will continue 
with the many spring-driven phono- 
graphs of Edison which became stand- 
ard and were produced in great quan- 
tity from 1895 to 1912. Other chapters 
will include the developments of Eld- 
ridge Johnston and others. 

The authors will appreciate any 
“leads” as to owners of the above 
models. They are needed for a per- 
manent collection. 

(To be continued) 


Fig. 12. Same phono- 
graph as the Model E 
but this was powered 
by primary battery. 
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t suc- JFD Manufacturing Company, Inc., PP ok 
‘ew, if 6101 —16th Ave., Brooklyn 4, N. Y., 
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The antenna itself is available in 
mahogany, ebony, or ivory. 
* * * 


TACO WALL BANNER 
Technical Appliance Corporation of 
Sherburne, N. Y. is making it possible 
for its dealers to tie-in with the firm’s 
national advertising campaign by offer- 
ing colorful wall banners measuring 
2 feet by 3 feet. Carrying out the same 


A wealth of valuable reference work will 
be found in these profusely illustrated and 


diagrammed 768 pages. 


Chapter after chapter of necessary, vital informa- 
tion for every practical radioman, technician, ad- 
vanced amateur, engineer and operator. 

Just look at these chapter titles! 
Mobile Equipment e Amplitude Modulation 


e Introduction 


e Radiation, Propagation 


design which appears in Taco adver- 
tising, the banner is an attractive pro- 


& Transmission Lines 
e Exciters & Low Power 
H-F Ampls. 
e R-F Enercy Generation 


$7.50 in U.S.A. 


(plus sales tax) 


+. 
' Oscilloscopes e D-C & A-C Circuits ¢ Receiving Equipment 

, Power Supplies «© Transmitter Design e TV & BC Interference 
Test Equipment ¢ Transmitter Keying e Special V.T. Circuits 
V.T. Principles ¢ Workshop Practices e Receiver Fundamentals 
Semi-Conductors « Transmitter Constr. e Antennas, H-F, V-H-F, 
V.T Amplifiers « R-F V.T. Amplifiers U-H-F & Beams 

FM Transmission e $.5.B. Transmission * Speech & AM Equipment 


BUY FROM YOUR FAVORITE DISTRIBUTOR 


iono- 
jel E at above price or add’ 10% on direct mail orders to: 
ered EDITORS and ENGINEERS, Ltd 
tery. : . MMERLAN , ae Ded a 2 4 
* BOOKSTORES: ORDER FROM BAKER & TAYLOR CO., HILLSIDE, N.J. 
SOLA GONSTANT- LEARN TV SERVICING 
motional piece carrying the message venmavalien UHF—COLOR—VHF 
o i isi Master the latest, inute 
Meee eee On any teley Teor | pj tads Gecteating fine TV ond Celie TV dovelapsieute, 
gen) poh Pinos ader in Jelevi- voltage! You con Eern to $5,000-$10,000 a your ss TV serv- 
n . cing after a few short months. ucation or age 
* * OVER 60% OF F... = ine e000 isan out — Pe —, arn 
n our bi Ops an 
SYLVANIA AD CAMPAIGN the ge Aig REY a gy = “ss ratories. You work with the Satest equipment. 
A double-barreled outdoor advertis- a No. 30768, has 4 inputs! 90-125 bag Fee Leggy eh at oi — = = 
; ’ * sign Theory. mplete ion 
ing program for the company’s TV toad to tulle FREE booklet, Address 1-56-R. RIIS. Approved 
dealers has been announced by the Ra- a Re ay a2 = for veterans. Free Placement Service. 
dio and Television Division of Sylvania J-input price! St a ‘ — WESTERN TELEVISION INSTITUTE 
Electric Products Inc. oe ake er mee Phe 341 W. 18th St. Los Angeles, Calif. 
Pasco, Wash. Only ws EERE" 7 enc 
The program has two parts. To a | (EXPORTERS: Note choice of 50 cycles.) Mail me information about training. 
large-size permanent highway “spec- | Bf, o »,, ph M. R. arag shoot ae MAIO, iis ci. «i acu vs coke Ga 
tacular” display program now under- | ae pooh libido : aE ee ae eee sre 
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Gleaming, beaming, soesiing new! 


bought ’em special and we’re sell- 
ing them at out- shes go-prices! Pick 
= favorite dea 

AL NUMBER ‘ONE: ARC-4 Trans- 
ceiver complete with all tubes, 
mote control box, junction box 
fuse ee ee Ss 
DEAL NUMBER Two: 
TRANSCEIVER as above BUT PLUS 
a shock-mounted rack with plug for 
mobile. numa mew ........ $32.95 


BU’ 
power supply kit deliv- 
—s. aoe Sik $0 @ 300 MA ona 


SHOCK-MOUNTED RACK for ‘above, 
with plug. New .......... 7.95 
12 voc PLuG- IN MOBILE DYNA- 

$9.50 


+ + + + + + FF HF HF H H 
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PLATE MODULATOR 


MD-7/ARC-S. These units use 1625’s in push- 
pull modulation. May be used = modulate any 


Command Gear @ Command Prices! 
All complete with t 

53-7. mc. Xmtr. Used, mth sry -$ 2.95 

mtr. — NEW... cece 14.95 


7-9. ts mc. Xmtr Boxed..... 5.95 
ae VHF mene with tubes. 12.95 
-19-.55 MC. Q 5’er. Excellent..... 7.95 
3-6 mc. ae sed, excel. ...06 3.95 
3-4 MC. Xmtr. Used, excel. ..2.°: 7.98 


COMPLETE 50 FT. ANTENNA MAST 
4” 0.D. Hollow center to provide for coax lead 
of rotator shaft. Di to 
. Sections. Comp. = all ae 


40 METER PACKAGE DEAL 


1 ea. excel. cond. 6-9.1 Receive 
1 = pond  —— 7-9.1 MC Transmitter 
1 cond. MD-7/ARCS Plat Modu- 
lator: “With a th Subset 
value 
SPECIAL PRICE ALL 3 UNITS. . $14.95 


COILED MIKE CORD 


More stretch than a rubber ey Collapses to 
24 inches and extends to 11 fee’ 
New. 3 for $2.00. Eachsccsssceccees IVC 


FILTER CHOKE SPECIALS 
COLLINS 6 Hy. @ 150 MA. Fa... os¢ 
THORDARSO Hy. @ 200 MA. 


i Gan. 
a NY @ @ iGo A. Ea ‘396; 3 for. .$1. 


ASK FOR NEW — eg pet 


All orders FOB Los Angeles. 25% it 
aos All items subject to prior 1 Pies IN. 
ORDER $3.00. 


OPEN FRIDAY NITE TILL 10 P.M. 


ELECTRONICS 
2251 W. WASHINGTON BLVD. 
LOS ANGELES 18, CALIFORNIA 


way in many states, the division has 
added a low-cost program of smaller 
signs. Both utilize reflectorized mate- 
rial for maximum visibility in automo- 
bile headlights at night. Both types 
avoid the common rectangular shape 
of most billboards. 

Although the program is designed 
specifically for the suburban and small 
town dealer, it will benefit all dealers 
in the territory. Distributors and deal- 
ers may select the type of signs, loca- 
tion, and message. The displays are 
available to dealers on a cooperating 
basis. 

* * * 
FRAMED DISPLAY UNITS 

Woodall Industries Inc. of California, 
1970 Carroll Ave., San _ Francisco, 
Calif., is now offering a new line of 


reid 


portable displays which are available 
in a choice of types and sizes. 

Identified as the “3-D Display,” units 
are made of perforated hardboard 
framed with lightweight steel tubing. 
Panels are of regular %4,4” “Perforall’”’ 
stock, drilled on 1” centers, which can 
be used in their natural dark finish or 
painted any desired color. A variety of 
standard hooks and holders suitable 
for literature and product display are 
available. 

Information on the sizes and types 
of displays currently stocked is avail- 
able from the manufacturer. 

* * x* 
PILOT BANNER 

Pilot Radio Corporation, 37-06 Thir- 
ty-Sixth Street, Long Island City 1, 
N. Y., is now offering a handsome royal 
blue satin banner with gold letters, 
fringe, and tassels which measures 
er Xs". 

The banner copy reads: “High Fidel- 
ity by Pilot. Designed to Professional 
Standards for the Home”. 

Each banner is individually pack- 
aged and is available to Pilot dealers 
upon request. 

* a * 
ANTENNA CALCULATOR 

A compact, rotary slide chart which 
facilitates the computations involved in 
antenna design and application is now 
available from the Electronics Division 
of The Gabriel Company, Needham 
Heights, Mass. 

One calculator scale provides for 
quick conversion between frequency 
and wavelength in both centimeters 
and inches. Another shows relation of 
power gain and db gain. Other scales 
give the relationship of wavelength, 
gain, and beam width to reflector di- 
ameter for parabolic reflectors from 4 
inches to 100 feet in diameter. 


rR.C.A.! New! Surplus! Only $197. 50} 


5 

> 

( for Labs! 
§ Export! 

> Industrials! 
E Medicine! 
Closed Circuit 
7 Tv! 

a 
4 


COMPLETE WITH ICONOSCOPE 
& F4:5 LENS 


aie, hobbyists, industries, TV techni- 
> cians—set up your own telecast sys-4 
Ptem! It’s a ‘“‘mechanical eye” for fac-4 
ptories, prisons, swim pools, closed4 
Pcircuit TV—-100’s other uses! Icono-4 
Pscope, 6-stage video amplifier and 
Pclipper. View pilots, movies on closed ¢ 
circuit! Write for complete technical 4 
data. 


“— 


io tae CARRIER CONTROL 
Type. < g. by LANGEVIN. A real $150.00 value. 


be-435" ‘COMPASS RECEIVER. 12 V. Excel. Cond, os 


SPECIAL! LZ “S’” BAND TEST SET! 
Complete with tubes and meter, Excellent con- 
dition. Worth three times 


NEW 24 V TRANSFORMER ECTIFIER COMB, a 
basic 24V. DC power supvly re Nal AC primary, 
24V secondary and Rectox Rectifi 


0 — hee oo up to 1 or 3 amps, 

Bhip. 3 lbs. With instruction data....... $295 
“Thy DUTY MOBILE ANTENNA MOUNT 
Rugg s a rock! Ideal for home, vertical, mo- 
bile, marine, B’cast or commercial gece on) 
Unbreakable bakelite base. Single hole mountin: 
Soring height 634”; diam. 212”. Overall heigh 
43”. Ship” wt. 10 Ibs. male in orig. $2. 95 
box. A $15.00 value. Only.......... 


1-222 SIGNAL GENERATOR-MICROVOLTER 


> nge: 8. 
210 xe snd © sie nom a 'y. With Schematic. 
‘cellen' cond, 1s e . approx. 
$700.00. ‘ONLY ce ey $3995 


25% deposit o 0. order $3.00 
All items F.O.B. OWhse., subject "to ioe sale and 
change of price s notice. GET FREE CATALOG! 


Harjo ” Sales Co. 


starry Bert. R-1, 503 a. VICTORY BLVD., 


RBANK, CALIF. 


KIT 4995 


Factory Wired $79.95 


NEW E 20-warr 
HIGH FIDELITY AMPLIFIER *HF20 


Due to its Ultra-Linear output stage with 
its conservatively-rated Ultra-Linear output 
transformer, the #20 features negligible 
distortion & increased power-handling 
capacity at both extremes of the audio spec- 
trum. Costliest, complete equalization facil- 
ities—plus low-distortion, wide-range tone 
controls & Centralab Compentrol loudness 
control—create a preamplifier and control 
section unsurpassed even in units ticketed 
at much higher prices. 

* Power Response (20W): +0.5 db 20- 
20,000 cps; +1.5 db 10-40.000 ae 
Frequency Response ( YW): Wg db 13- 
35,000 cps; +1.5 db 7-50,00 < 

Rated Power Output: 20 w (34-w w peak). 
IM Distortion: (60 cps: 6 kc/4:1) at rat- 
ed power: 1.3%. 

Mid-Band Harmonic Distortion at rated 
power: 0.3%. 

Maximum Harmonic Distortion (between 
20 & 20,000 cps at 1 db under rated pow- 
er): approx 1%. 

Speaker Connection Taps: 4, 8 & 16 ohms. 
High quality preamp-equalizer & control 
section plus complete 20-watt Ultra-Lin- 
ear Williamson-type power amplifier. 
Output transformer in compound-filled 
seamless steel case. 


See and HEAR it at your neighborhood dis- 
tributor. Write for FREE Catalog RA-1 


wy E/CO ig Withers St., Brooklyn 11, N. Y. 
Prices 5% higher on West 7} 
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The reverse side of the calculator is 
designed to aid in the selection of an- 


Pris” cece 
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197.505 


LOOK FOR THIS LABEL 


ELECTRIC CORP. 
Easton, Pa., U.$.A.- 


PE 


techni- 
st sys-4 
or fac-4 
closed 
Icono-4 
r and 
closed 4 
shnical 4 


tOL 
ses value. 
4.95 


tennas for use in various microwave 
bands. The calculator is printed in 
three colors on heavy card stock that 
will withstand repeated usage. Re- 
quests for the calculator should be ad- 
dressed to Mr. A. Murphy of the com- 
pany. 
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TO BE SURE OF THIS 
SOLDERING PERFORMANCE 


VOLTER G-C-STACKPOLE DISPLAY 
plete with G-C Electronics Mfg. Co., a division 
od of General Cement Mfg. Co., 400 S. 
Wyman St., Rockford, Ill., and Stack- 5 SECOND HEAT TRIGGER CONTROL 
ve yout pole Carbon Co.: are now offering a Pingertip-contat tntnes 
‘sale and comprehensive line of carbon resistors Weller was first to design and heat instantly on— 
ATALOG! in color-coded hinged cover plastic patent a fast-heating soldering instantly off. There’s no 
boxes gun. All Weller models heat need to unplug . . . no 
PY, fs . - in 5 seconds. wasted time or current. 
2O- Designed to make it easy for service 
¥ BLVD., technicians to select the resistors they 
need on a self-service basis, the new PERFECT BALANCE EXCLUSIVE TIP-GRIP 
“G-C 60 Line” i i i i ‘ : 
ine” is uniformly priced with ~*~ by age Tangy Wiping action of tip-fastening » 
permits easy access to nuts eliminates contact resistance 
om tight places, comfortable and oxidation. Full, constant heat 
is assured. 


ms a festa 


handling and precision 
soldering. 


2 SPOTLIGHTS 


Pre-focused dual spot- 
lights eliminate shadows 
and illuminate the work. 
Lights and heat come on 

simultaneously. 


LONG-LIFE TIPS - 


Low cost Wellertips give long 

service, are designed for max- 

imum heat transfer and can 

be changed in seconds. - 


ask your distributor for a demonstration 


1F20 
» with 
tp ELECTRIC CORP. 
idling 810 Packer Street, Easton, Pa. 
spec- = — = —— 
facil- six, four, or three resistors to the box. © 
F sin The large self-service display rack THE No-Noise 
antral holds 77 different RETMA values of EW TI INER TONIC : 
. resistors. N 
S98 aint Cl lubricat tect: with 
JENSEN PROMOTION PACKAGE v ens, . lunelenees,:, | peareces 
: olume . not a carbon-tet solut 

dual Jensen Manufacturing Co., 6601 S. Control Stili ‘available in saggy PERMA-FILM 
mee Laramie Ave., Chicago, Til., has teed and Net to servicemen—$2. 25 aittuners including wafer 
— off with a hard-hitting promotional feet capacities, "inductance 
rated campaign to market its line of “TV Contact tustations or precious 

” ° metals, nor attack plas F 
—_ Duette” speaker systems for improv- Restorer es. For television, ra- | 

° ae pf dio and FM. Eliminates 
pow- ing sound from television receivers. with dirt indefinitely. 
haat The campaign includes newspaper Perma- Non toxic, Net to 
ntrol advertising mats, spot announcements Film ae 
iter. for radio and television, consumer | | , gm soars, 2 | 8 13.25 
filled flyers and brochures, mailing pieces, ten et | 00% 0 ig RT eve 
ine — banners, and point-of-sale dis- icemen 4 Re your nearest dle | couse e small amount 
plays. 

N. Y. The entire campaign is offered as a ELECTRONIC CHEMICAL CORP. 
const package to dealers who should contact 813 Communipaw Avenue Jersey City 4, N. J. 
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LOWEST PRICES ‘cxtens 


KW PLATE a 
W222 Se"SuiEae PeANH*cal nsth? Co GE 
shielded, type FS case...-...++see0% 


H.D. FILTER CHOKES 


5S henry 400 ma. 10 KV ins. Full case....$ 4 
6 henry 1.2 amp. 12.5 KV ins. Full case.. 19. 33 


H.V. — SUPPLY KIT 


Transformer and 2 400 ma chokes described above 
plus 2 2 mfd 4000 voit oil ‘condensers. + -$32.95 


2 Mfd 4000 VDC va aE SQUARE 


Oil Condenser 
Ceramic Ins. 500 teens ral 


o- 
$2.95 ea. 2 for $5.90 ~All cen $3.95 
STANDARD POWER TRANSFORMER 


1000 Voit CT at 230 ma., 6.3 voit at 4 amp., 8.3 
voit at 3 amp., S voit 3 amp. Pri. tie voit, $4 95 
60 cy. Full case. Brand new. Price. . *. 


WESTERN 
ELECTRIC 


6.3 Voits 
4 quadrant phase shift 6.3 Volts @ 


2 amp....... 
110 V. 60 cycle Pri. 


1” Microammeter | 
0-200 microamps. Sam 


So1sorse. .914.75 


1” Milliammeter 
Mounts into 1” hole. 10 
mill basic, easily shunt- 
ed to other ranges. Free 


as 1” miliammeter, 
shunt wire. Your choice 
0-10 ma 


5-0-5 ma. ’ Gecires, $595 


H. D. 12 VOLT DYNAMOTOR 


500 volts output at 400 Mounted on filter 
base with fuses, starting relay. ion Has switch for 
ad volt operation also. 1 $5 
DM49AX. Brand New...........- ae . 
Bay, VOLT MALLORY 
MOTOR VIBROPACK 
375, on at 250 Ma. | 12 Volt input. 200 Volt 
im Case a ja. 
with Filter .. $1.15 Out. Small Size $4.95 
MOBILE DYNAMOTORS 
5.5 to 6 VOLT pe INPUT 
ouTPuT DUTY DUTY FILTER® PRICE 
400 V' 275 Mills 175 Mills wit $19.95 
400 iis 200 mills less" 14.95 
425 VDC 375Milis 275 _ne less 24.50 
11.5 to 12 VOLT DC INPUT 
400 voc 278 Mills” “175 Mille. with 12.95 
625 VDC 225 Mills 175 Mills tess 11.75 
PANEL METERS 
L WESTON, G.E., SIMPSON, etc. 
2” METERS | 3” METERS 
0-100 Microamp..$5.95 | 0-1.5 Milliamp. .$2.95 
9-100 4.95 | 0-10 Milliamp... 2.95 
; 4.5 0-150 Milliamp.. 3.95 
2 0-200 Milliamp.. 3.95 
‘ 29 0-300 Milliamp.. 3.95 
> 29 0-500 Milliamp.. 3.95 
: 2-83 | 0-150 Volts AC.. 4.95 
3.9 0-15 Amps DC... 2.95 


OIL CONDENSER BARGAINS 


imfd 600 VDC$ .25 6 mfd 1500 aiorig $1.95 
2mfd 600 VDC- 45 10 mfd 1400 vd 2.50 
4mfd 600 vde. .75 2 mfd 2000 wae. is0 
Smfd 600 vdc. 9 3 mfd 2000 . 2.28 
10 mfd 600 vdc. .91 4 mfd 2000 vde. 2.95 
ee ae 1 mfd 3000 vde. 1.85 
4 mfd 1000 vde. 1.2 3 mfd 4000 vde. 4.95 
8 mfd 1000 vde. 1.3 Smfd 600 vac. 1.35 
G. E. RELAY CONTROL 
ideal for — Controls 

Contains a sigma dget 8,000 nee chen 7 relay <trine 

MA), high impedance choke, 

neon pilot and many weoten parts. 


metal s' 
sensitive phn alone is worth much more than the 
ital low 


to! 
price of......... Each 10 for fete 0 
FREE Model Control Book with Purchase 


COAX ANTENNA SWITCH 
pg Si with low loss ins. Switches to ager? of 2 


eceptacies. Latching device remov voitage 
after ger gS ago F operation ‘from. 12 voit 


BIG BARGAINS IN LITTLE TYPE 


Kit of 25 WIRE WOUND RES. 5S to SO watt.$1.95 
Kit of 10 TRANSMITTING MICAS......... 1. 


ENNINGS Vacuum Cond. 12 MME 30 KVBG. s'os 
MN26 Direction Finder, LIKE NEW with tubes.12.95 


1S MEG 1% METER MULTIPLIER......... 1.49 
A HER. SEAL OCTAL PLUG-IN RE- 
LAY, 10,000 OHM COIL, 3MA........... 1. 

1 MFD 400VDC OIL COND.... 1... 10 for .95 


Min. Order $3.00—25% with order F.0.8. New York 
10 DAY GUAR. PRICE OF MDSE. ONLY 


POST fears 


69 BARCLAY STREET, NEW YORK 7, N. Y. 
Phone WOrth 4-2526 


their local distributors or write the 
company direct. 
cs * 
PISTON CAPACITOR KITS 
JFD Electronics, a division of JED 
Manufacturing Company, Inc., 6101 


16th Ave., Brooklyn 4, N. Y., is now 
offering a new piston capacitor kit, 
PK85, which provides a comprehensive 
selection of the units for electronic ex- 
perimental purposes. 


The kit houses 


an assortment of 85 quartz and glass 
piston capacitors of the 10 basic types 
now in use. 

All of the capacitors in the kit are 
individually packaged, affording posi- 
tive protection and easy selection. A 
rugged, compact metal cabinet, with a 
double row of compartment drawers, 
holds the assortment. 

* cS * 
SOLDERING TIP ASSORTMENT 

Electric Soldering Iron Co., Inc. of 
Deep River, Conn., is now offering a 
complete assortment of its new gun- 
type soldering tips mounted on an at- 
tractive counter card. 

The varied sizes and shapes, includ- 
ing long and short, narrow and broad, 
straight and curved, are included in 
this new assortment. Included are tips 
for soldering connections to small 
prongs and for thin channel-type lug 
connections to make the technician’s 
job simpler and faster. 

Write the manufacturer for full de- 
tails on the line and its display card. 
ok co * 

BATTERY MERCHANDISER 
Franklin Manufacturing Company of 
Minneapolis, Minn., has recently intro- 
duced a new battery merchandiser 
which is designed to increase the deal- 

er’s battery sales. 

The Model 154A “Speed-O-Matic” 
tester-charger, for both 6 and 12 volt 
batteries, provides five different bat- 


tery tests to positively identify battery 
trouble. A built-in “battery protector” 
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Employs 

popular RETMA 

emission type 
circuit 

* Foote f All Modern 

Tube Types — Fil, 


Voltages % to 
117 voits. 


& Built-in7 &9 
Pin Straighteners, 


¥% Absolute Free-Point 10 element lever selection, 
% Dual Short-Check Sensitivity. % Ballast Unit Tests, 
%& Tests Each Section of Multi-Section Tubes. 

% Noise and Condenser Test pin jacks. 

% Hi-Speed Roll Chart + Micro-Line Adjustment. 
%& 54” PACE Meter, 2% Accuracy. 


* sugeats “Under-Load”’ a for all popular radio 
A, B, and C dry batterie 


Model 612-P Deluxe: acai Modern 2 color 
satin brushed aluminum panel. Rubbed natural fin. 
ish, hardwood cabinet. t Pr’ 90 


Model 612-P Standard. 


anenennennrnnn NOE Price: $84.50 


PRECISION Test Equipment is available and on 
display at leading electronic parts distributors. 


Ask for latest complete catalog. 


ELECTRIC BRAIN KIT 
Can you think faster than this Machine? 


makes fast recharging safe. —30- 


‘anaie 


Controt Panel of GENIAC set up to do a problem in 
check valve research. 


Be careful before you answer. spade the first electrical 


brain construction kit is to play ti . cipher 
and encipher codes, convert from binary to decimal, reason 
(in syllogisms) as ell as add, subtract, multiply and 
Specific problems ina variety of fie! ids—actuarial, 
policy claim settlement, physics, etc., can up and 
solved with the components. Connections are solderless and 
are completely explained with templates in the manual, 
pL ME eooere 33 circuits and shows how new ones can be 
des ° 
You will find building and using “del Seng d a wonderful 
experience; one kit user wrote us: ‘‘this kit has opened up 
a new world of thinking to me.’’ You actuall od how 
computing, problem solving, and game play ( 
nim, ete.) can be analyzed with Boolean Algebra and the 
algebraic solutions transformed directly into circuit dia- 
. You create from over 400 specially designed and 
manufactured components a machine that solves problems 
faster than you can express them 


Schools and colleges, teachers of science or math, en- 
gineering, philosophy or psychology will find these excel- 
lent demonstrators of circuitry, solutions in emote logic, 
theory of numbers, cybernetics, and autom . 

Note: Teachers take advantage of our 10% discount to 
educational institutions and for group purchases. 

SEND for your GENIAC kit now. Only $19.95 with over 
four hundred components and eee fultye og py man- 
ual and wiring diagrams. f you do not 
want to keep GENIAC after one week ye ven’ roach ghd it for 
full refund plus shipping costs, 


—————-MAIL THIS COUPON — —— — —- 
SCIENCE KITS, Dept. RT-1, Oliver Garfield Co. 
126 Lexington Ave., N.Y. 16, N.Y. 
Please send me: 
1 GENIAC Electric Brain Construction Kit and Manual. 
$19.95 (East of Mississippi) 
$20.95 (Elsewhere in United States) 
$21.95 (Outside the United States) 
Returnable in seven days for full refund if not satisfied. I 
enclose $....+.+.. +++.-in full payment. My name and 
address are attached, 
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Choosing a Phono Pickup 
(Continued from page 39) 


and will be discussed in another article. 

If the stylus point tends to ride up 
the walls of the groove at any modu- 
lation frequency in the audio band, it 
is said to be failing to track at that 
frequency. This means that a greater 
pressure is required on the stylus to 
force it down into the groove and 
avoid this cause of distortion. 

The principal way in which a pickup 
can be made to follow the groove more 
readily with less stylus force is by in- 
creasing the compliance in the stylus 
movement. Compliance is that quality 
which is opposed to the quality known 
as stiffness, thus, as the movement be- 
comes less stiff it becomes more com- 
pliant. Obviously compliance is a mat- 
ter that must be considered in con- 
junction with the ruggedness of the 
pickup, because the stylus has to main- 
tain its correct operating position in 
the middle of its travel, otherwise it 
will run into distortion troubles. 

This means that every part of a 
pickup, including the arm in which it 
is mounted, must have extremely free 
movement if the best use is to be made 
of a high compliance. Thus we might 
say that the higher the stylus compli- 
ance, the less will be the record wear 
that the pickup produces. While this 
is true in principle, there are other 
factors that go along with compliance, 
which we will discuss in a moment. 

Undoubtedly the best pickup for 
minimizing record wear is the Weath- 
ers which was mentioned earlier. It 
has a lateral compliance of 14x10~* 
centimeters per dyne, which is much 
higher than for any other pickup on 
the market, and it will track with an 
effective stylus force of 1 gram, which 
is not more than half that required for 
the next best type of pickup. 

Its disadvantage, as already men- 
tioned, is that performance depends on 
accurate maintenance of the oscillator/ 
FM part of the equipment. Most peo- 
ple prefer a pickup which gives an au- 
dio output direct, so that, if the pickup 
is mechanically sound, there is nothing 
else to worry about. However, if you 
are a perfectionist, and are prepared 
to go to some trouble with mainte- 
nance to keep your record wear to an 
absolute minimum and distortion low, 
you may well choose this pickup. 


Design Features 


A few words here about the general 
principles in the mechanical design of 
pickup movements. The best design is 
a compact one, in which the whole 
moving mechanism is of the simplest 
and most “streamlined” shape possible. 
Try to think of the moving mechanism 
vibrating in as many different modes 
as you can imagine. The more compli- 
cated its shape, the more complicated 
the possible modes in which the mech- 
anism could vibrate, and each of these 
will produce variations in the frequency 
response in the form of resonances. 
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Hess p 


superior 


of theoretical perfection! 


test at your dealer's. 
Distortion: 


continuous, 
quency Respons 
rated output. H 


rated output, from 20 to 20,000 c.p.s. 
continuous, 60 watts peak (for Model MC-30); 60 watts 
120 watts peak (for Model MC-60). Free 


of MAnfosh 


performance! 


For clean amplification, low distortion and abundant power 
no other amplifier compares with the McIntosh—long the 
standard of high ‘fidelity excellence. The fundamentally- 
different Mcintosh circuit delivers amplification within 0.4% 


The result: outstanding realism, 


clarity and listening quality. Make the Mclntosh listening 


1/3% Harmonic and 1/2% IM, even at full 


Power: 30 watts 


e: 20 to 20,000 c.p.s. £0.1 db at full 
ighest efficiency means longer life. 


DISTORTION vs. POWER OUTPUT 


} | 
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Outstanding 

Performance 10% 
of the 

Mcintosh 0.5% 

Patented mee 
Circuit is eeemmenees 


30 45 
POWER OUTPUT IN RMS WATTS 


SINGLE FREQUENCY HARMONIC DI 


STORTION 


05% me op oe oe oe oe ee oe oe 


GUARANTEED MAX VALUE AT 60 WATTS 
ee ss 


TTYPICAL MEASUREMENT — 60 WATTS 


t 
10 20 50 100 200 500 inc 2 Ke sxc 
FREQUENCY IN CYCLES 


Write for complete details on 
Mcintosh amplifiers and free booklet. 


IMtufosh 


LABORATORY, Inc. 
326 WATER ST., BINGHAMTON, N. Y. 
Export Div. 25 Worren St., N. Y. 17 Cables Simontrice 
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mc-60 $19850 


SAVE $$$ 
THOUSANDS OF BARGAINS 


Send Stamp for our 


GIANT CATALOG 


UNITED RADIO CO. 


58A MARKET ST. NEWARK, N. J. 


RADIO and TELEVISION ELECTRONICS 
in all Technical Phases 
New Classes (Day and 
Evening) Start Ist of 
Dec., Mar., June, Sept. 
Free Placement Service for Graduates 
For Free Catalog write Dept. RN56 
RCA INSTITUTES, INC. 
A Service of Radio Corporation of America 
350 WEST 4TH ST., NEW YORK (4, N. Y. 
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out! 
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MASTER 
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easier 
for you... 
see pg. 137 
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AMATEUR 
CRYSTAL 
HEADQUARTERS 
FOR THE MAN WHO WANTS 


A Rugged Crystal 


We have the DC-34 holder you 
can use with a %” adapter— 
man! what output—a big 2” 
piece of quartz that really 
oscillates— ground by skilled 
craftsmen and counted to your 


exact frequency by our elec- 


tronic counter. 
79° 


EACH 


NOVICE BANDS 
IN 1 KC STEPS 

DC-34 OR FI-243 
6-10-20-40-80 METER 
HAM BANDS IN DC-34 


OR FT-243 79 
STOCK XTALS 


FT-241 50Oc 


FT-243 

DC-34 

FT-171 EACH 
Send postcard for free list 
of frequencies. 


DC-34 = 
2685 3000 30 


FT-243 HOLDERS 
5675KC-8650KC IN 25KC STEPS 


FT-241 LATTICE XTALS 
ALL FREQ. FROM 370-540KC 
SOOKC CRYSTALS $1.00 


TEXAS CRYSTALS 


The biggest buy in the U. S 


P. O. BOX 1912, DEPT. R 
FORT WORTH, TEXAS 


TERMS A tems 
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The stylus must be rigidly mounted 
to the armature, or moving coil, or 
whatever element forms the transducer 
and any damping, using blocks of rub- 
ber or other special material, must be 
mounted in such a manner that the 
damping controls the resonance of the 
system and does not encourage it to 
vibrate in some more complicated mode. 
For instance, damping applied half way 
back along the stylus arm, in a concen- 
trated lump between the stylus point 
and the pivot, will tend to hold the 
point still where the damping is ap- 
plied, and make the stylus vibrate at 
its tip and again at the pivot. As out- 
put from the pickup is dependent upon 
the moving mechanism rotating about 
the pivot, rather than vibrating there, 
this kind of movement will not result 
in output and will cause a hole in the 
response. This is illustrated at Fig. 5. 
Other kinds of undesired vibration can 
produce peaks in the response. 

A sudden change in the cross-section 
can also result in undesirable charac- 
teristics in the response curve. The 
cross-section from the stylus tip back to 
the pivot should increase gradually, and 
not in any sudden step, and similarly 
the junction of the stylus with the 
transducer element should maintain a 
smooth change in shape and not one 
that gives sudden steps to the cross- 
section. All these things can add irreg- 
ularities to the frequency response. 

Assuming that these irregularities 
are reasonably well eliminated, there 
are two basic mass components and 
two compliance components that con- 
tribute to the over-all performance: 
the mass of the tone arm, and the 
mass of the stylus with its arm, the 
compliance of the stylus movements, 
and the compliance of the disc mate- 
rial. Three of these elements are under 
the control of the pickup and tone arm 
designers, while the fourth is liable to 
vary from disc to disc. 

The mass of the tone arm in con- 
junction with the compliance of the 
cartridge tends to produce a low-fre- 
quency resonance. This should be ade- 
quately damped, either by damping in 
the tone arm movement itself, or by 
care in its construction, or the mass 
should be adjusted so that the reso- 
nance is beyond the low frequency end 
of the range and not at some fre- 
quency where it will emphasize rum- 
ble, and other undesirable effects. This 


Fig. 5. Effects of poor damping distribu- 
tion along stylus arm. At (A) damping con- 
centrated midway between the stylus and 
Pivot, accentuates a resonance in the 
mode shown. The pivot vibrates more than 
it rotates at this frequency, so the effect 
will cause a dip in the frequency re- 
sponse. At (B) damping concentrated about 
one-third of the distance from stylus to 
Pivot will accentuate resonance in a 
different mode, giving rise to a peak at 
this frequency, because the damping does 
not have to move with the stylus arm. 
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306 B TUNER 
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tuning. Highly stable and $947 with 


t 
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ELECTRONIC PRODUCTS 


20 Glenwood e Cincinnati 17, Ohio 


/; ‘Y da 


CRT TUBES 


b "Right on the Job” 
with 


CENTURY’S CRT 


TESTIVATOR 


Only 14°? 


New Profits! More Calls! Save 
Time! Save Trouble! Here is a key to a whole new 
field of profits for you. With the #193 CRT TESTI- 
VATOR you can repair picture tubes right in the 
set in a matter of minutes. The TESTIVATOR 
TELLS YOU INSTANTLY where the trouble is and 
then fixes it! Here are some of the major advantages 
of the TESTIVATOR—it TESTS: Cathode emission. 
Shorts and leakage between elements. Open elements. 
Probable useful life of the tube. It REPAIRS: Ac- 
tivates the CRT cathode by removing surface con- 
tamination. Restores emission giving life to weak 
_ dim tubes. Clears inter-element shorts and leak 
ge. So easy to use. . . you just plug in, attach the 
Tr: STIVATOR socket to the base of the CRT and the 
accurate, easy-to-read indicators tell you what you 
must know. (Complete instructions with every unit.) 
FREE BONUS OFFER—Order your #103 now and 
receive a handy, valuable booklet listing radio and 
TV tubes including CRT’s which are interchangeable 
with no wiring changes. Another io maker for 
you. Now you can always leave ‘em with a picture. 
Be AF IS MONEY BACK GUARAN- 


——="NO RISK TRIAL ORDER COUPON"~~~~* 
If Jobber is out of Stock mail order to I 
Century Electronics Co., Dept. RN-2 | 
111 Roosevelt Ave., Mineola, N.Y. 

Please send the Model 103 CRT TESTIVATOR on i 
10 day money-back guarantee. 


eo cocccceces I am enclosing full payment | 
Send C.0O.D....... I will pay $14.95 plus postage. | 
NOM ccccccccscccccccccccccssrcsececeesesee 
AGGTOSS 2 ccc csccc cess ereeeresrsseeresssessees | 
 PETYUVETELELELETTer rire. Pee | 
J 


RADIO & TELEVISION NEWS 


fariable 
e, with 


15. 
net 


will be more fully discussed when we 
come to the question of choosing a 
tone arm. 

The mass of the stylus and its arm 
referred to the stylus point, in con- 
junction with the compliance of the 
stylus and the compliance of the disc 
material, should produce a resonant 
frequency at least up at the top end of 
the audio spectrum and preferably be- 
yond it. The damping of the compli- 
ance should also prevent the resonance 
from producing a peak, that is, it 
should be critically damped, so as to 
produce a smooth roll-off. 

There is the problem of selecting a 
suitable damping material for a pickup 
cartridge. Most manufacturers have 
solved it by using a material that suits 
their particular design, but the quali- 
ties of the material have a time limita- 
tion, which means the cartridge has a 
limited life before its performance be- 
gins to deteriorate. 

Of course the final judgment of per- 
formance will be based on the fre- 
quency response of the cartridge and a 
listening test of the whole equipment. 
But a general look at the construction 
provides a good performance criterion. 


Matching Problems 


After considering the various pickups 
on their basic merits, we are still left 
with the problem as to whether we can 
match it successfully to our preampli- 
fier. 

All ribbon-type pickups and many 
moving-coil types require a_ trans- 
former to step the output voltage up 
to something suitable for amplifying 
at the grid of the preamplifier input 
stage, because the impedance of the 
pickup is so low and its output voltage 
would be down in the noise unless a 
transformer were used. In most in- 
stances the manufacturer either sup- 
plies or recommends a suitable tans- 
former which will serve this purpose. 
It is essential to consider where the 
transformer may be placed, as failure 
to pay careful attention to this can re- 
sult in serious hum pickup. The trans- 
former must be placed well away from 
any supply transformers or motor in 
the equipment and will probably need 
careful orientation to get a minimum 
of hum pickup from these components. 

All pickups using a transformer will 
need careful attention to the loading 
on the secondary of the transformer to 
avoid a high-frequency resonance due 
to the transformer itself. This means 
that the grid resistance of the input 
stage will need adjusting to get the 
best over-all response. 

The magnetic, or variable reluctance, 
or moving-iron type cartridge—which- 
ever you prefer to call it—comes in an 
impedance suitable for the input of the 
average preamplifier and requires at- 
tention only to the necessary loading 
resistance. If the preamplifier has a 
resistance across the input of higher 
value than that specified for the car- 
tridge used, there wil] be a rise in high 
frequency. If the value is lower the 
high frequencies will roll off some- 
what. Maybe this can be corrected in 
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HOW MUCH DO YOU THINK 
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IS WORTH? 


NOT AN 8'OR 12' BUT A 15’ 
TRIAXIAL— UNIVERSITY’S 
NEW, AMAZING 6303 / 


Do you dream of owning a triaxial?... 
Are they all too expensive for you? 
Your dream’s come true... at a price you 
can afford. University has perfected a 
triaxial masterpiece at a price that will 
take your breath away! 

Here’s the story behind the 6303: 
University’s first Triaxial (the Super 315) 
was an immediate sensation. It was (and 
is) the finest of its kind, though beyond 
the reach of many. Thanks to the skill 
gained in perfecting triaxials, we’ve de- 
signed a new speaker having many of the 
outstanding engineering features of our 
original triaxial, but—priced so low that 


NOW everyone can afford one. SUCH a 
speaker is the 6303. 

Here’s the proposition: Ask to hear 
it at your favorite dealer. Listen to its 
magnificent concert-hall realism...to the 
rich sonorous base, augmented with full 
bodied mid-range and brilliant super- 
highs. Admire its superb construction. 

NOW ... in your mind, think of a price 
you feel this wonderful speaker is worth. 
THEN ...when you hear the actual price 
..- you will be delightfully surprised. 

For the speaker of your dreams— 
see and hear the 6303 NOW! 
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Universily LOUDSPEAKERS, INC 
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TUBE TESTER #625 
KIT $34.95 Wired $49.95 


© 1955 


®@ Tests latest 
600 mil 
series 
string type 
tubes. 


More Servicemen buy EICOTUBETESTERS 
—in KIT and wired form—than any others 
sold through distributors. Why? cause - 
EICO gives you the MOST value at LOW- 
EST cost. 


e Test all conventional & TV tubes and pilot 
lights. 


¢ 10 individual lever-type element switches. 


¢ Illuminated anti-backlash rollchart kept up-to- 
date by EICO's Engineering Dept, ~~~" 


e 414" meter, 3-color ‘‘Good-Bad” scale. 


e Line-adjust control. Blank socket for new tubes. 
Protective overload bulb. 


In stock at your local jobber. Write for free 
Catalog RT-1 Prices 5% higher on West Coost. 


ELECTRONIC INSTRUMENT CO., INC 


84 Withers Street © Brooklyn 11, N.Y 
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REPAIRMEN, SERVICEMEN AND STUDENTS 
AUDELS T.V. RADIO 
SERVICE LIBRARY-—- 
Highly Endorsed — Over 1500 
Pages—1048 Illustrations & 
Diagrams. 1001 Important 
Facts & Figures on Modern 
Television, Radio, Electronic 
Devices at your finger ends. 
INCLUDES TRANSISTORS 
& Transistor Circuits, Record 
Changers, Rectifiers, P.A. 
Systems, Tape Recorders, Pho- 
nograph Pick-ups, F.M., Auto 
Radio; Radio Compass, Short 
Wave, Radar, etc. 
ASK TO SEE IT! 

IT WILL PAY TO KNOW— 
The Basic Principles—Con- 
struction—Installation—Oper- 
ation—Repairs—TroubleShoot- 
ing. Shows How to get Sharp, 
Clear T.V. Pictures. Install 
Aerials—How to Test. Ex- 
plains Color Systems, Methods 
of Conversion, Terms, etc. In- 
cludes Ultra High Frequency 
—Valuable for Quick Ready 
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COMPLETE 
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2 VOLUMES for Yourself. 
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AUDEL, Publishers, 49 W. 23 St., N.Y. 10, LN-Y; 
Mail AUD aS be V. RADIO SERVICE LIBRARY ‘2 Volumes) R| 
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_— 6S37GT . 50L J 2 VR-105 .... .85 304 TL ...10.80/866A ..... 1.25 
6SH7GT — 56 high-level output that does not need a | « eS 9S BOT «++ ++ BBE STSA. 200s 6 ; ups V 
GA7 - lll ee ae ee a a ew | DOES 188069 Ee. v06hs CK1013 ...2.28 
6A8GT pany 125767 = low-level input on the preamplifier. On | 3 ¥#24%8: 23.98.8087 _...... -95/8020 ..... 1.50 perfc 
sane . ¢ SEND FOR FREE BARGAIN BULLETIN 
ean? ee ee. ~oe the contrary, a high-level input, such | ¢ yenms: cash with order or 25% deposit——balance prog: 
6AC7 6SS7 12SC7 78 as that normally used for input from | 2 ¢-0-0. Net 10 days to rated accts. All prices net ing ¢ 
A Mae... eee a tuner, is adequate for this purpose. | ‘que enna lishe 
6GAK6 6Vv6GT 12SL7GT 117Z6GT The input should be high imped- sesse 
Ce ena me ce ees CECTRONIC DISTRIBUTORS Bega 
electric type, otherwise there wi 
a low-frequency loss due to the fact 727-29 ARCH STREET a chi 
that the pickup has a capacitance Philadelphia 6, Pa. _s 
NEW PICTURE TUBES source impedance instead of a resist- it 1s 
size PRICE | SIZE PRICE ance. plays 
igupaa tee th ie Quite pleasing results can be ob- or 01 
ianra.:: | 8 gs confides tained with these pickups without any judg: 
6 ates et oe 26.95 equalization, but this really assumes facti 
1GAP4A oo. . that the discs have a constant-ampli- He 
16EP4A | & ge 21ape 22. 28.95 tude instead of constant-velocity re- - 
lesan ane . 21FP4 |... ..: 528.98 cording characteristic. A little equali- R 
+ tees 17-95 | 2iwPa 2.11. .12788 zation, using the response shown in 
i iene 21YP4 .......28.95 i 
16RP4 ..... 17.95 f >. ~ ape zee Fig. 4C, produces an over-all flat LT 
iownaa ”.....s098| 20cee ooo 49.95 response from this type of cartridge. 
17BP4A ste ATs 95| 27ePs : If this is not provided in the pream- Arse 
17CP4 27LP4 . P . . pl : time: 
176P4 :: 27 95 | Fase 59, 50 plifier, a useful circuit for adding it i i iain 
ALL Tyses Pe Se LJ GUARANTEED Ft YEAR between the preamplifier and power E TI 
ND 27” GUARANTEED © MONTH amplifier, assuming that the input re- on EVERY : be re 
sistance of the power amplifier is 100,- TELEVISION is > 
$1.49 PER HUNDRED 000 ohms, is shown in Fig. 6. Take car 
200 for $2.50 care to shield the entire circuit to SERVICE CALL shap 
All good values, sizes and types Ye—1—2 watts avoid hum pickup. with the NEW se 
(ita Oe The life of any pickup being limited, cer 
and it being a vital link in phono re- ene 
Fs oto SURPRISE KIT production, if you have any perfection- can 
Sih a) 20, Ibs. Net of Reliable 9s ist leanings, you will probably end up Rites 
f py Each Kit includes udes a new new $ trying at least one of each type in the appe 
5 to'S Tube Chassis. course of time. H Fe 
To summarize then: for a low-cost |  ° Ext Power from back 9 
+001 @ G00V } 25 for $1.25 system, requiring a pickup with rea- 4 of furniture to get to the t ma j 
cinemas <= sonable fidelity and a large output, the | 4 , — plug +h 
430-10 122; {10 tor $2.39 ceramic and crystal types are ideal; |! . ee ee ye vives 
a BI ed eset but if you want to get absolutely the : ——. apple ? ond 
best from your records, in terms of | § © Two handy power outlets sag VP Pry | 
Att shipments £108. Chitage, “Ouskns tees Tran | | both reproduction and number of play- | ! —— : appl 
22;06; Sie saavice, Gua prises, sabieck te chunes. | | ings before wear begins to show up, . © Fits many speakers, focus ie 


you need a type that will reduce stylus | 4 __ coils, etc. 


Pp R E M | E R force necessary and give you the low- | &Write for illustrated Literature. . . =" 
est distortion. Suitable types are: the SERVICE Sen chee cloth 


TV Radio Supp! higher quality variable reluctance, the mov 
Pe vig y moving coil, and the ribbon. Taken in an COMPANY ide ¢ 
th Ave * : : Chicag Industric ci ' 
7 igy this order, however, they will require | Fin s pre. Tl 
Riis aha progressively more gain from your pre- ee vision Corp. a _ 
elem 
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amplifier. Another high-quality possi- 
bility is the Weathers FM pickup, 
which needs the FM demodulator that 
comes with it, but has a high-level 
output. 

EDITOR’S NOTE: The general com- 
ments with regard to the crystal cart- 
ridges are, of course, the opinions of the 
author and are generally well-known. 
However, we would like to call to the 
reader’s attention that there are crystal 
cartridges on the market today that, 
according to the manufacturers, are ex- 
tremely good to a point where they 
compare favorably with magnetic units. 
These reports have not been verified as 
yet. 

One of the most important things 
about the performance of a pickup is 
its frequency response. But published 
responses are of rather limited mean- 
ing, particularly at the high end; this 
is because the record material compli- 
ance contributes toward the response 
measured and different test records use 
different pressing compositions, and so 
do not give consistent results with dif- 
ferent pickups. This means that pick- 
ups will not give consistently different 
performance either, when compared on 
program records using different press- 
ing composition. For this reason, pub- 
lished characteristics can best be as- 
sessed by listening to the differences 
they represent, which means the ear 
should be the final arbiter in making 
a choice. After making your prelimi- 
nary choice from the published data, 
it is advisable to listen to the pickup 
played through your own equipment, 
or one as similar to it as possible, to 
judge whether or not it will give satis- 
faction. 

Happy hunting! 
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REPAIR NOISY CONTROLS 
BY PAUL FALK 


LTHOUGH it is a general practice to 

replace noisy controls, it is some- 
times impossible to obtain an exact or 
even suitable replacement. 

There is one type of control that can 
be repaired satisfactorily if a little care 
is taken. On this type of control the 
carbon element is sprayed onto a flat C- 
shaped washer made of cardboard or 
porous fiber. Noise in these units is al- 
most always due to a slight warping or 
moving of this element as the contact 
moves over its surface. If the element 
can be cemented securely to the fiber 
base of the control, the noise will dis- 
appear. 

For the repair of such units, remove 
the control from the chassis and take 
off its rear cover and switch section (if 
any). Remove the shaft and contact 
assembly. Notice that the C-element is 
riveted onto the fiber base at the ends 
and at the tap, if it is a tapped control. 
Pry the element away from the base and 
apply radio cement to its under surface. 
If any cement gets on the top surface of 
the element, remove it immediately with 
solvent. Clamp the element in position 
for about 20 minutes with spring-type 
clothespins or alligator clips. Clean all 
moving contacts with carbon tetrachlor- 
ide and reassemble the control. 

is repair will not work with con- 
trols which have badly pitted or worn 
elements. 
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SPECIFICATIONS 
'Micro-Linear’ Heads 
Three Speeds 
Three Motors 
Meets NARTB Standards 
Micro-Sync”' Timing 
Straight Line Threading 
4” Dual Lighted Meter 


Magnetism Braking 
Per fect Erasur € 


kk ES 
GUARANTEED 


Record & Playback Performance 
speeds: 


INTERNATIONAL RADIO 


Elkhart 


rack mounted . . 
Cathode Follower Output . 
Wt. 38 lbs. 


Dual Track—$349.50 
Write for literature. Address Dept. RN1. 


CROWN PRINCE 


Breaks Sound Barrier 
20-20,000 CPS usable at 7'/2 IPS 


The only Complete Professional Recorder as a single 
easily portable unit using 10%” 


reels . . . Three 

83% IPS... 10%” reels—can be 
Hi-Z a and Phono Input 7 

. Size: 19” x 14” x 7%”. 


15, 7%, 


Full Track——-$399.50 
Complete less case. 


& ELECTRONICS CORP. 


Indiana 


WANT POWER & VERSATILITY? 


FOLLOW THE 
LEADER... 


OM arama 
i “Hh 


6V & 12V BATTERY 
ELIMINATOR & CHARGER +1050 


a He me 6V and 12V auto radios for serv- 
icing and sales demonstration. 
charges 6V and 12V storage ond Edison 
Batteries. 
operates mobile and marine receivers, 
transmitters, boat lights, electric trains, 
projection and other equipment. 
SPECIFICATIONS 
e 6-Volt range: 0-8V (up to 20 Amp.) 
e 12-Volt range: 0-16V he to 10 Amp.) 
. Pe agen transformer for continu- 
cade variable voltage adjustment. 
* pre volts and amperes at same time 
on 2 separate meters. 
¢ Transformer primary and secondary 
fully protected. 


In stock at local jobbers throughout the 
world. Write for free Catalog RB-1. 
Prices 5% higher on West Coost 


“Tt 


84 Withers Street 
Brooklyn 11, N. Y. 
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SARAN 


ALLE FABRIC 


A dramatically NEW improvement 
for SOUND and BEAUTY ... . found 
only in MELLOTONE grille cloth! 
MELLOTONE’S amazing 
qualities make it the nation’s 
No. ! Saran Grille Cloth... 
offering the widest selection of 
colors and designs to comple- 
ment your Hi-Fi, Radio, or T.V. 


Look for MELLOTONE Package 
Display units at your local dealer. 


WENDELL PLASTIC 


FABRICS CORP. 


17 West 17th St., New York 11, Dept. H 


RAD-TEL 


‘\ LEADS IN 


ad Q\\ TUBES & Ports 
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RT-24/APX-2 
IFF EQUIPMENT 


44 tube transceiver with 
usable parts, tube sock- 
ets, relays, coax fittings, 
condensers, resistors, etc. 
4 volt Blower motor, 
4 train motor. 
Power transformer 400 to 
2400 les. Original 


od $E95 
EACH 


se eeeseeee 


Same Day Service 
Full_ Year Guarantee 


y' 
For Qual 
pendab 


RT-24/APX- 
SPECIAL! Sims, "T24/A"%2,1n a ngs 
: 4k x Ea. 
6; 1—SY3; 1—2021. 4 


List price of tubes alone $81.00. ship. $ 95 
by ilway only. Approx. wt. 46 Ibs. Lots 


CATHODE RAY 


SCOPE TUBE 

3API, made by famous tube 
maker — Jan type! Electro- 
static focus and deflection. 
Medium 7 pin base. Indi- 
vidually cartoned. Packed 
for export. 

Regular net $15.75. 


ea. Lots of 4 
indiv. packed 
; 4 to a carton 
gt eo cnet 
: : a. .79 
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WRITE Dept. RN-I for FREE Tube and 
Parts Catalog Listing Over 400 Tube Types. 
— ——— EXPORT INQUIRIES INVITED —— —— 
TERMS: 25% deposit must accom- 
pany al! orders—baiance C.0.D. All 
shipments F.0.8. Irvington ware- 
house. 


ORDERS UNDER $5.00 
—SO0¢c HANDLING 
RGE. 


£.. ; > 
AT _ >» PLEASE: Send full re- 
€ -, Mittance. Allow for 
| e, estage and save 


' ter, Michigan man- 


RADIO TECHNICIANS! _ 
? ‘a line of subminia- 


ne URE COS Se arlat ests: 


Within the Industry 
(Continued from page 32) 


Annual Industrial Show, Wednesday 
and Thursday, Jan. 25th and 26th, at 
the Penn Sherwood Hotel in Phila- 
delphia. According to reports, some 
ninety to one hundred of the leading 
industrial manufacturers of the elec- 
tronic industry will participate. In ad- 
dition, about twenty-eight radio ama- 
teur clubs will be represented. 

This show, which is sponsored exclu- 
sively by Almo Radio, should be of 
considerable interest to all radio ama- 
teurs and anyone who desires first- 
hand information on industrial elec- 
tronics in all its aspects. 

For additional information, write 
direct to the company, 509 Arch St., 
Philadelphia, Penna. 


* * * 


ROBERT G. DAILEY is the new vice- 
president of Vokar Corporation, Dex- 


ufacturer of auto 
radio vibrators and 


ture electronic com- 
ponents. Re 
He joined the firm , 
in 1954 as general 
sales manager and 
will continue to di- 
rect all sales activities in his new post. 
A 1937 engineering graduate of the 
University of Michigan, Mr. Dailey was 
formerly sales promotion manager of 
the General Motors’ truck and coach 
division and prior to that was sales 
manager of the Reid Division of Stand- 
ard Products Company of Cleveland. 

* * * 
WESTINGHOUSE ELECTRONIC TUBE DI- 
VISION is initiating a tooling-up pro- 
gram of over $1,000,000 to implement 
production of its new all-glass color 


| television picture tube in the Elmira 


plant. 

Orders have already been placed for 
approximately $500,000 worth of new 
equipment — primarily exhaust ma- 
chines. Plans are to have the new 
Westinghouse rectangular shadow- 
mask color picture tube ready for com- 
mercial production by the early part 
of 1956. 


NEW TV SERVICE GROUP 


HE organization of a new TV service 

mutual aid group for the purpose of 
“educating the public to good service 
practice at fair prices,” has just been 
announced in Oklahoma City, Okla- 
homa. Called the Television Service As- 
sociation of Oklahoma, membership is 
open to those service technicians who 


“ean conform to the ethical standards 


established by the association. The as- 
sociation, in turn, will impress upon the 
public the advantages of dealing with 
their members. 

Additional information regarding the 
TSA of Oklahoma may be obtained by 
writing to Mr. Bob Armstrong, execu- 
tive secretary, P.O. Box 9664 Shartel 
Station, Oklahoma City 18, Oklahoma. 
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Is This 
In Your Attic? 


Berliner 
Gramophone 


ALSO WANT 


Columbia Grand Graphophone 

Hill Talking Machine 

Improved Gramophone (Zon-o-phone) 

Eagle Graphophone 

Victor Models A, B, C & D 

Friend Talking Machine 

Columbia AY Disc Graphophone 

Edison Concert Phonograph 

Edison and Columbia Coin Machines 
AND 


Miscellaneous disc and cylinder pho- 
nographs with “outside” horns. 


Write full description to 
RADIO & TELEVISION NEWS 


Box 50 
366 Madison Ave. New York 17, N. Y. 
LMB tua 
CHASSIS 


Flangelocking Precision 
Engineered 


65 sizes and shapes . 

for the laboratory, 
manufacturer, industrial, experimenter, builder, and 
general applications where metal boxes are required. 
Stocked by all electronic and geophysical distributors. 
Send for free catalog. 


1011 Venice Bivd. 
L M B Los Angeles 15, Calif. 


Interlocking 


TAPE RECORDERS 


‘Tapes—Accessories 
Nationally Advertised Brands MERITAPE 
UNUSUAL VALUES 
Send for Free Catalog 
DRESSNER 


Box GG6RA, Peter Stuyvesant Sta., 
New York 9, N. Y. 


Ready Now! Two 
Timely Low Cost Books 


PRINTED CRCUITS | 
PRINTED WIRING" | 


Printed circuits are now standard 4 
in virtually all new_ television, 
radio and hi-fi amplifier produc- & 
tion. Completely new service tech- 
niques are required to repair these 
circuits, This new Sprayberry book covers types of 
printed circuits with service instructions for each. Shows 
how to replace defective components and repair foil. 
Covers tools and equipment needed; profusely illustrated. 
Just off the press—send for yours today. 

“RADIATION DETECTORS, GEIGER 

and SCINTILLATION COUNTERS” 
The most up-to-date book available covering operation 
and servicing of uranium and other radiation ore pros- 
pecting equipment. Thoroughly explains operation and 
theory of geiger and scintillation counters; covers types 
Fach Book of tubes used and methods for obtaining high 
hee operating voltages from low voltage source. 
Covers proper servicing procedure and cali- 
bration. Enables any electronic technician to 
eam top money servicing these units. Illus- 
trated with pictures, diagrams and service 
LOSTPAID BUTTS 
Send 50¢ coin (no stamps) for one or $1.00 for both 

SPRAYBERRY ACADEMY OF RADIO 

Dept. 25-GA, 111 N. Canal St., Chicago 6, IIinois 
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tt TUBE TESTER-REJUVENATOR 


Electronic Measurements- Corpora- 
tion, 280 Lafayette Street, New York 
12, N. Y. is now offering a low cost 
tube tester and rejuvenator as its 
Model 209. 

This combination instrument permits 
the checking of all types of vacuum 
tubes in addition to effecting repairs 
on monochrome picture tubes. It is 
available in three different forms; 
wired and tested in a hammertone 
case, wired and tested in an oak carry- 
ing case, and in easy-to-assemble kit 
form. 

The instrument tests tubes by using 
the standard, total emission method. 
All octal, loctal, miniature, and noval 
base tubes can be evaluated with this 
unit. Rapid checks can be made for 
tube quality, shorts, leakages, conti- 
nuity, and opens occurring between any 


two tube elements. A plastic meter 
with a 3%” easy-to-read scale reads 
“Reject-?-Good.” 

With an accessory picture tube 
adapter the Model 209 can be used as 
a CR tube rejuvenator. 


REPLACEMENT FLYBACKS 

Triad Transformer Corporation, 4055 
Redwood Ave., Venice, California has 
added five new flyback transformers to 
its line of TV replacement components. 

Designed for use in RCA, Tvav-ler, 
and Zenith television receivers, these 
new items are electrically and me- 
chanically interchangeable with the 
manufacturer’s original equipment. 
Wherever possible they are composite 
replacements to fill a number of re- 
quirements where mechanical and elec- 
trical specifications are identical. 

A copy of Catalogue TV-155 giving 
specifications on the entire line of re- 
placement transformers is available 
from the firm’s distributors or from 
the company direct. 


MARINE RADIO EQUIPMENT 
Sonar Radio Corporation, 3050 West 
21st Street, Brooklyn 24, New York 
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BA’s NEW 1956 


@ CATA LOG 
VYESS/R-ITS THE 


KING-SIZE CATALOG- 
164 ANG SZEO (8s x 1012) PAGES 


OFFERS MORE ITEMS PER PAGE--IT'S 
EASIER TO USE...JT'S EASIER FOR 
YOU TO ORDER 


BURSTEIN-APPLEBED 


weag CITY 


BURSTEIN-APPLEBEE CO. Dept. M, 
1012-14 McGee St., Kansas City 6, Mo. 


j © Send Free B-A Catalog No. 561. 


RUSH COUPON 
FOR THIS BIG \"""- 
CATALOG WOW! |. 7” 


NOW IN STOCK at NIDISCO 


 -srerel 
( w/ 
COLOR 
& MONOCHROME 
Laboratory & 
TV SERVICE 5-MC SCOPE 


-——---ADAPTER-—---- 


Write for Bull. 354B 
TYPE 7B $2.25 
TYPE 8B $2.50 
TYPE 9B $2.75 


(ILLUSTRATED) 
plus shipping chgs. 


| 

: 

| 

| 

| 

] 4% 

| © Min. size for use in crowded spaces 
| © RETMA color coded terminals 
}° Uses (All above chassis) 

| 

| 

| 

| 


1. Modify circuits for max. performance and testing 
without soldering or unsoldering. 

2. Break into any circuit for trouble shooting. 

3. Measure voltage, resistance and current in con- 
junction with standard instruments, 


A. L. PRODUCTS CO., INC. 


L. — — -311 Hickory St., Kearny, N. J.-—— 


KIT $79.95 
Factory Wired $129.50 
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NEW FOR ‘56! 
CREDIT 
BONUS 


PLAN! 


FIRST TIME EVER 
IN ELECTRONICS! 


EVERY PURCHASE GOOD FOR “CREDITS” 
TOWARD YOUR FREE BONUS KIT! 


HERE’S HOW IT WORKS: ™ 
t hi are issu 
YOUR CHOICE wCredit-Bonus Card, showing 2 


ANY —_- for each dollar of your pur- 


RD nd your Credit-Bonus Card with 

(Amounts over $10 send oe, to have credits entered. 
will be credited tolwnen your Card shows 10 credits, 
et you get the kit you choose, FREE! 


START EARNING YOUR FREE BONUS KIT TODAY! 


Ee -4. 60 ——, CONDENSERS. 


type, ROS ~~ bay .00001 to 

.01 mf. Many silver, 5% 
ot. Wt. % Ib. Reg. 

50 pensnee CONDENS- 

RS. A Kit King first! 

25 values in disc, button & 


"2s TUBE SOCKET: 


4, 7, P ns. Rad TV, 
lab must! Wt. 1 Ib. $1 
Reg. $9. 

1S VOLUME CONTROLS. 

More-for-less! 10 values, 
concentric & ° ! Som 
w/switch, Wt. 1 Ib. $1 
Reg. $13. 

1S ROTARY SUTONsS, 


Scoop! Single dual 
n: imen: are. $1 
note! 2 Ibs. Reg. $14 
GLE, ic 
PUSH SWITCHES. Build- 
ers’ special! Wide variety, 
with 10 “on-off” plates, $i 
Wt. 1 Ib. Reg. $ 


a CHASSIS. ee be- 
fore 2, & 6 


tube ae: for ‘amplifiers, 
pre-amps, power 
ete. Shop must! we. 
Ibs. Reg. $9. 
30 BATHTUB & TUBU- 
LAR OILS. a variety 
of values: .005 to oi +» Up 
to 600 V. Wt. 3 Ibs. * $1 
Reg. $25. 
60 TUBULAR CONDENS- 
ERS. 25 values: .00035 
to 1600 


to 1 mf. Vv. 

Mouldeds, toof Wt. 2 $1 

Tbs. img ened 

BE - RBON BEsis- 
To! ns." pinended ted, 35 


age fe 15 ohms to + deg 
1& 1& 


w. 
3%, famous Allen Bradley, 
too!’ Wt. 1% Ib. Reg. $i 
$18. 

125 CARBON RESIS- 


TORS. 40 values: 100 
ohms to 1 nee; ° 1 
& 2 w. Many >. Unin- 


‘Reg. 
culated. wt. iw eg. $1 


2000 PCS. HARDWARE. 
Ss, washers, 


Screw: lu 
grommets, etc. Wt. 3 $1 
Ibs. Reg. $11. 

1000 PCS. SPAGHETTI. 


Lengths to 4’. 8 sizes: #18 
34 std. colors, in- 

sulation Wt. Ib. $1 
$7 


Pc. NUSORIVER | KIT. 

ic handle: 3/16, 
, 5/16, aiaes ¥%, 
1 socket on wrenches 


= 
ors. Wt, 


seve 


LOCK-TIMER! 


1e CONTROLS iivenéeens, j 


Lie 
e HUNDR 4 os USES! 
. one HROME 


DEVICES ‘‘ON OR 


Orr’ wirnin 12-HOUR | 
WRITE FOR NEW 1956 


"$4 oO 


Fl ae" MOULDED CAPACI- 
Steatite cas 


.001 to mf. Asstd. pop- 
ular values. Wt. . 
Reg. $14. 


20 POWER RESISTORS. 
Wirewound. 20 no 
:. w. 


1N21, 1N22, 
In poly Aas ‘Shop 
Reg. 


= CoiL FORMS, 
O ramic and bakelite. 25 
sizes, styles. Some 
ye A $20 value. Wt. 


| q "ts ere RESIs- 


15 values, up to 
og megs! bo-film and 


20 = 
osc., Peeking, Re, $1 


EE TERM. POSTS & 
zfRiPs. Asstd: © cage = 
posts, screw & 1 
strips (1 to 9 p+ 
Wt. 12 Ib. Reg. $5. 

2s wrong KNOBS. 


ng “wt. 2 Ibs. Reg. 


75 KNOBS for radio, 
TV, appliances. _ Some 
worth 25¢. Push & set- 


e im: = 
2 Ibs. Reg. $8.50. 


u. 

+ disc ee micas; 

resistors. Pre-cu leads. i 
Wt. 1 Ib. S18. 

10 ELECTROLYTICS. 

Asstd. FP and tubular 

S to 1000 mf., to 

Multiple sections, 

Reg. $12. Wt ¢9 

30 Disc rece yn eee 


ceramic. Scoop! 4.7mm: 
to .Oimf.  Asstd. sates 


1000 * 1s, 
Wt, 1 Ib. Reg. $12.50. 
G-E PRE-AMP KIT, for 


1 Ib. 


7 ON FAMOUS| « 110 OR 220 V AC, 25 


or SO Amps. With in- 
structions. Wt. 2 Ibs. 


IN 
can anoame METERGS 33 
CLEAR PLASTIC CASE 
© WEIGHS ONLY 2 Oz. 
© ONLY 13%” x 2” 
e RED HAIRLINE POINTER 
e 
o 


SCALE READS 0 to 25 
ALL BRAND NEW! 

TWO FOR $6.00 
BARGAIN BULLETIN! 


Check items wanted. Return entire ad with 

HOW To check or MO. incl. sufficient postage, ex- 

ORDER cess returned. C.0.D. orders 25% down. 
Ratec, Net 30 days. 

PE-1 

PD. pedebeee: 0 cebs tia bb eb anh be cones sé bees 
(Please PRINT) 

Street ..ccccccccccccscescvccccscccceccccsecceees 

Gs sccccdocvccescccosevs Zone State... --eees 

Enclosed $.......... for kits, $....-+.505 for postage 


LEKTRON SPECIALTIES 


28 GARDNER STREET 
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CHELSEA SO, MASS. 


has added the “Snap-On, M35WS” to 
its line of marine radio equipment. 

The new unit is a 35-watt radio with 
five marine channels, plus a broadcast 
band, designed for permanent instal- 
lation on any vessel. It has an effective 
range of 50 to 200 miles. 

The installation consists of a power 
supply which is located remotely, a 
tray that is permanently connected and 
mounted to the bulkhead in the bin- 
nacle area, through which the power 
cable of the power supply is fed, 
and the receiver-transmitter which is 
snapped on or off from the tray and 


connected by means of a polarized 
plug. The unit comes complete with 
power supply, two pairs of crystals, a 
push-to-talk carbon mike, and a 17- 
watt p.a. system. 


PC VARNISH 

A new varnish designed especially as 
a protective insulating coating for 
modular assemblies, printed circuits, 
and printed circuit components has 
been developed by the Schenectady 
Varnish Company and is being market- 
ed by The Insl-X Sales Company, 26 
Rittenhouse Place, Ardmore, Pa. 

More flexible than conventional coat- 
ings, the #642 printed circuit varnish 
can be baked or air-dried to a tough, 
resilient coating that completely seals 
the laminate and component leads 
against arc-producing moisture. A 2% 
mil coating will withstand 1250 volts 
even after 72 hours exposure at 100% 
relative humidity. This highly arc-re- 
sistant varnish will not support track- 
ing, nor will it char. 


HICKOK V.O.M. 

Hickok Electrical Instrument Com- 
pany, 10524 Dupont Ave., Cleveland 8, 
Ohio has developed a portable v.o.m. 
which features a new technique that 
protects both meter and the entire 
internal circuit against accidental 
burnouts. 

In the event of dangerous overload, 
the instrument disconnects itself and 


raises a reset button on the case. Thus 
any high voltage may be applied 
directly across any function without 


Surplus Com eaeate 


maustriot ELECTRONIC Sachment 


W. E. STEPPER—44 Steps—4.5-24 VDC 
0 


—New—7.95—10/6 
1.95 


6s. 

MOTOR—Diehl. Mfg.—6VDC— 
6.5A—-Double End Shaft........ 
24 ete el IBV -60 
cy. — 
Ea. 1.59 for vs 
TRANSFORMER—PRI- 110V—3 Phase— 
60 cy.—Secondary 3700 Volts—1.5 Amps 
—Air Cooled—Manuf. Acme—17”x13”x 

12”. New. Crated. 9, 95 
Na ND MN ee "s oa 
ARR/1—UHF RECVR—New— j 95 
with Tubes and Conversion...... 48 
MAST BASE—MP-22A— 2 00 
Spring Swivel—New ..... s 
CO-AX RELAY—SPDT— Instant “Cutoff— 
YT fyi Voltage May Be 12VDC to 
115VAC—with 2 Co Ax Connectors 
Housed in Acminom Case— 2 00 
a ‘Rex’ Value at 1.95. for we 
TS-1731UR—Hi-Freq. BC221. (90-450 
MC.). 115VAC Pow. Supp. Modulated— 
Compl. w/Spares, 
RR SN gas 66 “6b cd's 
BEAM POWER “TUBE—1625— 99 
New. Boxed. Doz. 2.50—100. .ea. Cc 

REX RADIO SUPPLY CO. 

88 CORTLANDT ST. N. Y. 7, N.Y. 


Radio-TV-Electronics 


Find out what an FCC License (U. S. Govt.) 
is and how it will insure your future success 
and security. 

It will lead to promotions and advancements. 
If you are in the military services, it will en- 
able you to convert your military job to a 
valuable civilian occupation! 


Send For These 3 FREE Books Now 


1. How To Pass FCC Exams 
2. Money-making FCC Information 


3. Master Course Sample Lesson 


bed —— 2 og nes an FCC licensed technician. 
With license YOU will qualify for the 
REALLY GOOD jobs! 


WRITE TODAY 
CLEVELAND INSTITUTE 
OF RADIO ELECTRONICS 
Desk RN-86 4900 Euclid Bldg. 


MOVING? 

Be sure Rapio & TELEVISION News fol- 
lows you. Please send your change of 
address to 
Rapio & TELEVISION NEWS 
Circulation Department 
64 E. Lake St. Chicago 1, Ill. 


WORLD'S LARGEST CAPACITOR MANUFACTURER 


RADIO & TELEVISION NEWS 


Cleveland 3, Ohio 
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danger to the meter movement or 
associated components. 

The new v.o.m. is currently available 
in two models, the Industrial Model 
455 which has a sensitivity of 20,000 
ohms per volt ac. or d.c. and the 
Audio Model 456 with a sensitivity of 
20,000 ohms per volt d.c. and 1000 
ohms per volt a.c. It also includes db 
ranges and has provisions for output 
measurements. 


4V2" AND 52” METERS 

Two new lines of rectangular panel 
instruments, 414” and 514” in size, have 
been announced by Simpson Electric 
Company, 5200 W. Kinzie St., Chicago 
44, Illinois. 

The 5%” instruments are available 
in three types: d.c. meters, r.f. meters, 
and a.c. rectifier-type units. Each of 
the three types can be supplied with 
external magnet meter movements or 
shallow or deep core magnet meter 
movements. 

The 414” size is available in the same 
three meter types and can be supplied 
with either the shallow or deep core 
magnet meter movement. Both sizes 
are available in standard black Bake- 
lite cases or in the firm’s new modern- 
istic black Bakelite cases with chrome 
trim. All practical ranges can be sup- 
plied. 


WRL'S NEW V.F.O. 

World Radio Laboratories, 3415 W. 
Broadway, Council Bluffs, Iowa is now 
offering its Model 755 v.f.o. in both kit 
and wired form. 

This newly-developed circuit is easy 
to operate and comes complete with a 
built-in power supply. The unit is cali- 
brated on 160, 80, 40, 20, 15, 11, and 


gus x 


10 meters. It also incorporates a cali- 
brated switch for zero-beating the 
signal frequency. 

The instrument is housed in a 
streamlined case which measures 7” x 
656” x 74%”. It comes complete with 
four feet of RG-59/U output cable and 
plug for a 1%” crystal socket. 

The company will supply a data 
sheet on this new unit upon request. 


EICO SCOPE 

Electronic Instrument Company, 84 
Withers Street, Brooklyn 11, New York 
has added a 5 me. bandwidth d.c. 
oscilloscope to its line of test equip- 
ment, 

The Model 460 is especially designed 
for laboratory, production line, black 
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AIREX | TOP MERCHANDISE AT 
"SureemarkeT | ROCK BOTTOM PRICES 


RECORD 
CHANGER | | 
BARGAINS | — 4 


WEBSTER MDL 140: 3 speed intermix, 95 
automatic shut off, dual styli cart, 2$ 
pole motor. Reg. $37.50. 


WEBSTER MDL 140 GE: 3 speed inter- 


mix, with GE reluctance RPX 050 cart., 26° 


dual sapphire styli, automatic shut off. 

Reg. $40 

GARRARD RC 80: 3 speed, weighted 
turntable, 4 pole motor, automatic shut 95 
off, with heads, line cord & plug. ies. $42 
$49.50. 

COLLARO RC 54: 3 speed urntable, $3 J 90 


automatic shut off, weighted turntable, 
plug-in head. Reg. $48.75. 


COLLARO RCS4 WITH RONETTE DUAL ¢ 95 
SAPPHIRE STYLI HI-FI CARTRIDGE. 


MONARCH: MDL UAG: British made, 3 

speed, weighted — intermix 

automatic shut-off, x: motor, $ $5 
with hi-fi crystal ear. dual sap- 

phire styli. Reg. $4 


MONARCH: same as aida with RE- 
COTON-GOLDRING 500 SS resistance $2995 
cart. & dual sapphire styli. 

RECORD CHANGER BASES & BOARDS 


for the above changers 
BASES. .$3.89 MOUNTING BOARDS. .$1.95 
12” Alumin. Ball Bearing Phono Slides. .pr. $1.95 


TRIPLE PLAY CART 
45 RPM SPINDLES TYPE GE RPX 050 


GARRARD ..... $2.99 

WEBSTER ..... $3.89 | Reluctance, Triple Play. 
DO wsccee $3.79 | Dual Sapphire $5 | 

MONARCH ..... $2.95 | Needles..... 8 


HI-Fi AMPLIFIER 
10 Watt Custom Made, - 
20 ta, 20,000 Seneca = $1995 


in Preamp. Completely wired, 


RECORDING TAPE—TOP NAT'L BRAND 


Red oxide plastic base, professional quality, 
higher rformance. 7”, 1200 ft., $1.59 each 
(lots of 12). 

7” Mylar Hi-Fi Tape, 1800 Ft....... $4.79 each 
7” Mylar Hi-Fi Tape, 2400 Ft........... $6.95 


MAJESTIC FM-AM TUNING HEADS 


Complete Front RF Section. For FM-AM 

Receiver. Wired, band switch, tuning 95 
condenser. 455 ke AM LF., 10.7 FM $3 
LF. Fully aligned. Schematic diagram, 

$25 value. (Less tubes.) 


REGAL 
FM-AM 
RECEIVER 


band. 10 watt Push-pull audio output. 

Separate bass & treble controls. Built 

in FM-AM antenna. Preamp $7.95 eae UK | 

RCA 12” Speaker. .....ceecceceecesss 

Coaxial 8” Speaker. ......eseccceseee * oes 

Coaxial 12” Speaker. ......cccccvcecs 12.95 
Excellent for use with above chassis. 


Hi-Fi 10 Tubes. Covers full FM-AM $4887 


R-J Type Hi-Fi Speaker Enclosures 


8” Shelf Mdl, unfin, 231/2x11x10¥ Gps: $16.95 
8” Spelt Mdi, mahog or blond, 231/2x11x 
STR Tra 19.95 
12” Shelf Mdl, unfin, 24x21x10¥2...... 20.95 
ai? sans Madi, mahog or blond, 24x21x 
BD cc ecrerseccosccececcesees 
15” Floor Mdl, unfin, 20x20x15%2”.... 29.95 
15” Floor Mdi, Mahog or blond, 20x20x 
eT Re are er arr Cre oe 34.95 
All cabinets completely assembled with grill cloth 
and acoustical material. 15” floor models come 
with 12” adapter board. 


630-9 30 TUBE 21” TO 27” CHASSIS 


@ High gain cascode tuner @ Fringe § 
area control @ AGC control © 90° de de-$ 
flection @ No drift —— @ Chan- 

neloc locks picture & sound together ¢, nolete 
@ 18 KV H.V. power supply © Phono with RCA 
connection & switch @ 4 microvoit 12 
sensitivity Fp eay ts 
TUBE MOUNTING BRACKETS—$9.95 tube. 


TV PICTURE PLASTIC 
r TUBES TV MASKS 
+ Raia I gh Plo 
$7 


Nationally known = 
Brands. Aluminized. | 24” ---++++++> 
New. 1 Year Guar. BT” wccvccececs 17.95 


TV CONVERSION KITS 


Convert any make TV receiver to a larger picture 

tube. Complete parts—Cosine deflection yoke, hi 

voltage flyback. Resistors, condensers, damper 

tube, brackets. Simple detailed instructions with 

diagrams. 

70° Deflection Kit. For 4a © yn ed Kit. For 
° t 


tubes up to 21”, 
$13.97 $15.98 


W. E. POWER AMPLIFIER NO. D162308 


8 tube operation, complete with condens 

ers, resistors & chokes, wired. With 6L6, 49 
6SJ7, 6SC7 — tubes. Tubes list 3 
for $7.75 alon 


Send for FREE catalog on Hi-Fi amplifiers, tuners, 
cabinets & enclosures. Send post card to be put on 
mailing list. 


All merchandise is brand new, factory fresh & guaranteed. Mail & Ee orders filled on receipt of certified 
Check or MO of 20% of items as a deposit. Balance C.0.D., F.0.8. factory N. Y. Prices & specifications 


Subject. 'to change without notice. 


sms RADIO CORP., 171 Washington St., N. Y.7 CO yee! 


RED HOT DEAL 


100 ALL AMERICAN RESISTORS $25 


SEND FOR FREE CATALOG 


CAPITAL ELECTRONICS 
222 FULTON ST., N. Y., N. Y. 


SCHEMATICS— CONVERSIONS 
FOR SURPLUS GEAR 
NEW LIST DI MANY ADDITIONS! 


tamped, self addressed envelope for 
Li Add 25¢ for nary explaining AN 
nomenclature. DO IT TODA 


R. E. 80x 1220 
GOODHEART BEVERLY HILLS, CAL. 


GET INTO 
ELECTRONICS 


You can enter this uncrowded, interesting field. 

Defense expansion, new developments demand 

trained specialists. Study all phases radio & 

electronics theory and practice; TV; FM; brosd- 
casting; servicing; aviation, marine, police a 

18-month course. han ‘tor good pay. Grad 

ates in demand by major S—— Bony Schoo 


VALPARAISO TECHMICAL INSTITUTZ 
Dept. RD Valparaiso, indiana 


STAN-BURN 
i hyp -}.0 ae ee 


| ONE YEAR GUARANTEE 
GE. Type STAN G.E Type 
I BURN 
4523-25 OBP4 $10.26/$28.1 17CP4...... 
18.0 42 14.00) 31.2 17GP4...... 
i 16.25 2LP4A 13.95) 32.2 ISAP4A 
2QP4...... 10.50) 27.4 on SS 
| 28.95....12UP4...... 14.50) 33.00... 21AP4...... 
18.15 4CP4...... 13.40) 33.25....21MP4..... 
, ss 14.50) 27.4 ee 
| 31.25 GAP4A 16.600; 90.7 24AP4.... 
26.25... .16KP4..... 15.7 DUMONT TUB 
31.25....16GP4..... 18.50/12QP4A.23.75 a. 
29.60 6LP4...... 15.25/15DP4.. 26.55 
| 29.00 GWP4..... 15.25/16DP4A.31.00 TBAPAA 
22.56. ...17BP4...... 15.75 21KP4 
! PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
! PORTABLE RADIOS ! 
! JEWEL S TUBE SUPER HET AC-DC—Red, $12 50 | 
] ivory, Wainut, and Ebony............ s | 
Same with automatic clock & alarm. IVORY—$15.95. 
| WALNUT $15.45 | 
| RECORD PLAYERS | 
Manual 3 speed record player—Single needle. .$14.50 
| Manual 3 speed with FLIP-OVER CARTRIDGE .$16.95 | 
| Automatic 3 speed with VM CHANGER...... $37.50 | 
I $20 WORTH OF ELECTRONIC PARTS IN GRAB-BAG I 
consisting of: Porcelain sock , coils, speaker, trans- 
| formers, resistors, condensers, etc. ONLY $1.98 (plus 
| 50¢ postage 
| TURNER AU PHONO CARTRIDGE—Universal, replace- | 
| ment. Low/high output. ..$1.59 3; 6 @ $1.49 ea. 
| = Fig — HI-Fl CHANGER—Mode! 950 with Ro- | 
or Astatic flip-over cartridge—BRAND 
H New. ORIGINAL GCARVOMS .ccccccccccess $21.49 | 


WEBSTER Model 140—3 SPEED goo i = Ron- 
le ette Sonotone or Astatic flip-over cartrid - $22.49 | 


RCS4 Collaro with Ronette flip-over cartridge. gets 9s 
| with G.£. piug in RPxosO $41.95 | 


TUBE BRIGHTENERS......... 69¢ ea.; 6 for $3.66 


HALLICRAFTERS 
RADIO © HIGH FIDELITY ¢ TV 


MODEL 17TS700M—Table Model 
Dealer net $ 88.95 


MODEL 21TS460M—Table Model 
Dealer net $129.46 


PORTABLE RADIOS 
MODEL TW100—British Tan 
MODEL TW102—Champagne $7480 
NET 
SONORA RADIOS 


MODEL TW103—Cherry Red 
4 TUBES—Mahogany, Red, and White. 


MODEL TW104—Cloud Blue 
524, 525, 526. 


MODELS 544-545 in Mahogany and White. CLOCK 
RADIOS in Mahogany, Red and White. 3-WAY 
PORTABLES in Maroon and Gold—Model 537. 


TELEVISION SETS in 17”, 21”, 24” TABLE AND 
CONSOLE MODELS 


(WRITE FOR CATALOGS AND PRICES ON ALL 
ABOVE MODELS) 


MODELS 


We Carry a Complete Line of 
Pentron and Crescent Tape Recorders 


We invite export inquiries and offers. Our export de- 
partment wheal give special 


foreign or We 
authorized distributors for United Motors, all Delco 
and Gen. Motors Auto Radio parts in stoc'! 


F.0.8., NEW YORK Ware’ Mi 
Write has our latest price fist and 


STAN-BURN 


RADIO ond 
ELECTRONICS CO 


558 CONEY ISLAND AVE. © BKLYN 18 WN. Y 


| finished aluminum panel 


and white, and color television servic- 
ing. It provides reproduction of the 
3.58 mc. sync burst and 3.58 mc. oscil- 


wre 


lator signals in color TV sets. Coverage 
is flat from d.c. to 4.5 mce., usable to 
above 5 mc. 

The unit is supplied with a satin- 
and grey 
wrinkle steel cabinet. To facilitate cal- 
ibration, the Plexiglas scale of the 
#460 is edge illuminated, with a dim- 
mer control provided on the front 
panel. The illuminated scale is espe- 
cially convenient for photographing a 
trace with the scale superimposed. 

In kit form, the #460 is supplied 
with complete step-by-step instructions 
for assembly and operation. 


JUNCTION POWER TRANSISTOR 

To meet the need for a transistor 
with greater power than those cur- 
rently available, Amperex Electronic 
Corporation, 230 Duffy Ave., Hicksville, 
Long Island, N. Y. has just introduced 
the Type 2N115 p-n-p junction power 
transistor that delivers 5 watts push- 
pull output with a 6-volt supply. 

The transistor has a very high cur- 
rent rating at a low drop across the 
unit itself, the relationship between 
the base current and collector current 
is extremely linear and the gain is 
exceptionally high for the power level. 
It is internally insulated from its metal 
case, so that no external mica insula- 


tion is needed when mounting the unit | 


on a chassis. The output impedance is 
low enough for a 5-ohm speaker voice 


coil to be used directly as the collec- 


tor load in the audio output stage, 
thus eliminating the need for output 
transformers. 

Complete specifications on the Type 
2N115 are available from the manu- 
facturer on request. 


LOW-COST POTENTIOMETERS 

Clarostat Mfg. Co., Inc. of Dover, 
N. H. has redesigned its ‘“Humdinger,” 
Series MB control, a low-cost poten- 
tiometer, to provide an increased range 
of resistance values from 2 ohms to 
15,000 ohms, a gain of 14,000 ohms 
over earlier models. 

In addition, the new version features 
insulated construction, with the wiper 
arm insulated from shaft mounting and 
bushing. An optional feature is the 
hollow-shaft construction which allows 
the mounting of a switch at the rear, 


TUBES 


BRAND NEW 
NEVER USED 
NAME BRANDS 


NOW .... Save more than 50% of dis- 
tributors’ price on thousands of brand new 
receiving tubes originally destined for use in 
new equipment. Most of these tubes carry 
date codes within the warranty period. All 
are sold with a 


ONE YEAR GUARANTEE 


SPECIAL cacz......s9¢ 


Me: sseceeed S9¢ | GSH7 ....... 89¢ 
GAF4 ....... 99¢ | GSK7 ....... S9¢ 
Oe scswsea 59¢ | GV6GT ...... 72¢ 
GAHG ....... S9¢ | GV6G ....... 42¢ 
. ees Be See capiecee S8¢ 
ree S9¢ | 12AL5 ...... S4¢ 
6CDG ...... 1.29 | 12AT7 ...... 6S¢ 
6CS6 ....... oe Se 69¢ 
i 73¢ | 12AZ7 ...... 98¢ 
a OE 34¢ | 12SN7 ...... 48¢ 
6K7GT ...... S4¢ | 826 ........ 89¢ 


Ne Order Tee Small. These tubes shipped 
within 24 hours of receipt of order. 25% deposit 
required with order. F.0.B. Brooklyn. 


EDERATED TELEVISION 


MART, INCORPORATED 


OS Rages feo, Beg. Oh, on hn 


Rid Your Records of Dust 


always use 


ae in’ 
The og Dry Method 


_ NO SPRAYING 
NO WASHING 
NO RUBBING 


' Srish while | 
record is rotating 


An etfettive enay-tosege 
record brush that will poy 
for itself many times over— 
in the protection it will give 
ihn prized record wore, 
Won. ee 


Polonium 
Strip does 
& the trick 


are: remine compa (with 
hae pro -,- but /inex- 
phewnps/ saad noise-free. 
dere pefordy 


NUCLEAR PRODUCTS co. 


10173 E. RUSH ST e@ EL MONTE, 2, CALIF. 
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‘ 


=, 


SG 


“contained, ready - to- use 


with the switch shaft passing through 
the -center. of -the controls. 

These units “are especially useful in 
auto radio, dashlight dimmer, auto 
speaker, and various test meter ap- 
plications. 


PHAOSTRON Y.T.V.M. 
Phaostron Company, 151 Pasadena 
Ave., South Pasadena, California has 
announced the development of a new 
vacuum-tube voltmeter, the Hosq 


- bd WR WW Bg Ps 


The ‘new unit is a completely self- 
instrument 
with all its accessories fitting easily 
into its genuine leather carrying case. 
Accessories include a high-frequency 
coaxial cable, d.c. probe, and a.c. line 
cord. A 28-page illustrated instruction 
manual accompanies the instrument. 
The Model “777” has illuminated 
scales, a double-shielded 200 micro- 
ampere movement, 42 unduplicated 
ranges, separate range and function 


- a bia ON ll a oe 


switches, unbreakable metal case, and 
two jacks which handle all of the 
measurement functions. 

Write the company for full specifica- 
tions on this new service instrument. 


TEST SOCKET ADAPTERS 

A complete set of test socket adapt- 
ers, designed to make quick elec- 
tronic measurements on any TV set 
chassis has been developed by General 
Cement Mfg. Co., 400 S. Wyman Street, 
Rockford, IIl. 

Four adapters are included in this 
kit, which is packaged in a convenient 
form for use in a technician’s kit as 


well as on his bench. The kit facilitates . 


the measurement of voltage and resist- 
ance, audio and video from the top of 
the chassis or the base of the picture 
tube. Besides the adapter for use with 
the CR tube, there is also included a 
7-pin and 9-pin miniature test socket 
adapter and an 8-pin octal socket 
adapter. Each has extended test tabs, 
making it possible to use either alliga- 
tor clips or test prods. 


AMPLITUDE MODULATOR 

Measurements Corporation, Boonton, 
New Jersey has just released an amp- 
litude modulator which has been des- 
ignated as the Model 115. 

Operating over a frequency range of 
1 to 50 me. with external modulation 
frequencies’ of 30 cycles to 15 kc., it 
provides 100% amplitude modulation 
with low envelope distortion and negli- 
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#460 
Factory Wired $129.50 


eV amplifier direct-coupled anc 
push-pull thruout; gradual roll- 
off beyond 4.5 me; useful at 10 
me. 

¢ High V sensitivity: 25 mv/in. 

¢ Choice of direct coupling (DC) 
or capacitive coupling (AC). 


® 


NOW IN STOCK AT YOUR NEIGHBORHOOD DISTRIBUTOR .. 


8S MC BANDWIDTH’ 


Write for FREE New 1956 Catalog RS-1 


84 Withers Street ¢ Brooklyn 11, N. Y. 


Tow / 
COLOR 


& BLACK & WHITE 
LAB & TV SERVICE 
5" SCOPE 


& DC AMPLIFIERS - 


¢ Flat from DC to 4.5 me to repro- 
duce 3.58 me sync burst and oscil- 
lator signals in color TV sets. 


¢ 4-step freq-compensated attenua- 
tor in both AC and DC positions. 

¢ Built-in calibrator permits peak- 
to-peak voltage measurement. 


* Automatically synes anything visi- 

le on the screen. 

* Pree DSS fb ens) outions 
cps cps). 


e Edge-lit lucite engraved graph 
screen with dimmer control; filter ; 
standard bezel fits standard photo- 
graphic equipment. 

e SUP1 CRT 


and Name of Distributor 
©56 Prices 5% Higher on West Coast 


. ORDER NOW! 


for faultless playback 
and recording! 


FULL FIDELITY 

PERFORMANCE 

40-14,000 CPS 
at 7.5 IPS 
(£3db) 


from 


© si: 


USER NET 


ue Jp a 
TAPE DECK 


@ Meets broadcast oy Mater and for 
minimum distortion, flutter and wow. 


GENTLE as @ LAMB! 


Now equipped with a fast 
forward. that will not string 
or break thin-base tape. 


@ Available in models equipped with 
monaural, stereophonic (stacked or 
staggered) and record-play 


ck heads. 


Distributed in Canada by Musimart of Canada, 901 Bleury St, Montreal, 


ELECTRONICS 


g& COLOR TV 
UNIVERSAL TV ... Famous for 25 Years 

Thousands of Successful Grads 
ELECTRONICS—the world’s GREAT- 
EST new industry is years ahead of its 
manpower supply. ELECTRONICS JOBS 
ARE SEEKING TRAINED TECHNICIANS, 
an acute shortage of which exists today. 
Big companies are actually pirating men 
from one another because there aren't 
enough trained electronics experts to go around to fill the 
many jobs. 


Wide Scope Electronics Course at UNIVERSAL: 

Embraces Radio, Monochrome-Television, Color TV, Industrial 
Electronics, Industrial Television, Atom-electronics and Auto- 
mation. Automation, a terrific new field, embraced at UTS. 


25 Years EXCLUSIVELY in Electronics: 
For a quarter of a century | we Vv has been training 
and placing grad techni g big-pay jobs 
from coast to coast. You can pa earning as much as $150 
Per week; no limit as time goes on, or you can open your 
Own business. 
UNIVERSAL not a Johnny-come lately school: 
Not a home study or correspondence training, but a “gen- 
vine” old established resident school staffed by expert 
ctors and headed by America's first TV broadcasters. 
Costs so little to prepare yourself for life. Many middle age 
trainees attend; go into successful business. No previous ex- 
perience needed. Approved for vets and non-vets. Send 
coupon for FREE BOOK on TV & elec- WRITE FOR 
tronic opportunities. “ 


» 


r~-"— FILL OUT COUPON—~ 


| UNIVERSAL TV SCHOOL : 
1222X Admiral Boulevard, Kansas City, Missouri! 


{ PLEASE SEND ME INFORMATION FREE. Age... a 
i Name t 

1 
1 City : 


DYNAMIC 
1956 MODELS 


PRECISION ENGINEERED BY 


TELEVISION G FM ACCESSORIES 
Tested and specifications certified by 
New York Testing Laboratories, Inc 


| INTERFERENCE SUPPRESSION 


Hi-Pass TV-FM Filter 
DYNAMIC ELECTRONICS | 


a 
| 
| 


Guaranteed complete suppression and elimination 
of disturbances in antenna system caused by igni- 
tion, diathermy, X-ray, industrial RF, appliances, 
fluorescence, neon, and transmitters. 

© Passes all frequencies above 40 mc. 

e om ali frequencies below 40 mc. 
Model No. Ti2 List $6.00 


lenaliedniey nine $4. 95 


CEN TENNA 
de-luxe 


TRI-SET COUPLER 
DYNAMIC ELECTRONICS 


For highly efficient operation of any combination 
of 2 or 3 TV sets or FM Receivers from | Antenna 
of any type .. . absolutely no interaction. 
; Less than 6 db insertion loss. 
®@ 40 to 50 db rejection ratio. 
Model No. 1130 List $7.50 


Introductory Price $5. 45 


. regardless of cause. 
© Eliminates ghosts and image tearing. 
@ Reduces audio and video distortion. 


Mode! No. THIS List $6.00 
latheductory Price $4.95 nie: 


SATISFACTION GUARANTEED OR 
YOUR MONEY BACK 


An 8- “page booklet packed with every 
“Dynamic” accessory. * 

“* . , . Also improvement sug- 
gestions by eminent electronic engineers 


—— by Dr. H. S. Bennett, D.SC. in E.E. 
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Olson Radio, 423 W. Michigan, Milwaukee 
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Newark Electric, 223 W. Madison, Chicago, fl. 

Newark Electric, Century Bivd., Inglewood, “Calif. 

Milo Electronics, 215 Fulton St:, New York, N. Y. 

6610 Euclud Ave., iGieve, oO. 

. 1326 W. Erie Ave., 

Cramer Electronics, 811 Boylston St.. 

Electronic Wi 

Slate & Co., 2755 Webster Ave., 

Bay Electronic, 2712 Avenue U, Brooklyn, N 

Hudson Radio, 35 William St., Newark, N. J 


DYNAMIC ELECT 
FOREST HILLS, hich ISLAND, N 


gible incidental frequency modulation. 

This instrument is designed for mak- 
ing measurements on systems requir- 
ing up to 100% modulation and on 


narrow-band receivers s where incidental 
FM cannot be tolerated. It may be 
used with any conventional AM or 
FM signal generator and an audio 
oscillator capable of producing approx- 
imately 10 volts across 100,000 ohms. 
The instrument is housed in a case of 
modern design and weighs only 15 
pounds. 


PORTABLE WORKBENCH 

Argos Products Co., 6514 W. Higgins 
Road, Chicago 31, Illinois has devel- 
oped a portable workbench for service 
technicians which has been trade- 
named the “Quickie Bench.” 

When folded for carrying, the bench 
resembles a small, low-height suitcase 
only 26” x 11” x 6%” thick. It can be 
set up in less than 35 seconds to give 
a work surface 26” by 22” by about 25” 
high. In addition there is a small 
extension shelf, 9” x 12” on one end 
for a service meter or tube checker. 

The work surface is of hard Mason- 
ite. Its wedge-type legs afford great 
strength and assure wobble-free sup- 
port throughout the life of the bench. 


POWER RECTIFIERS 

A new series of germanium diffused 
junction power rectifiers is now avail- 
able in production quantities from 
Federal Telephone and Radio Company, 
100 Kingsland Road, Clifton, N. J. 

The rectifiers, 1N91, 1N92, and 1N93, 
have a reverse current of at least oad 
ye Baas me 


per-cent lower than RETMA specifi- 
cations for the type. These units are 
particularly recommended for block- 
ing, magnetic amplifier, and magnetic 
control applications. They can replace 
thermionic diodes in computers and, in 
addition, their low capacitance permits 
the passage of frequencies up to 50 kc., 
making them suitable for such uses as 
carrier-type servo amplifier rectifiers. 


PORTABLE MEGOHMMETER 
Freed Transformer Company, 1715 
Weirfield St., Brooklyn 27, N. Y. has 
introduced a battery-operated version 
of its 1020B megohmmeter for measur- 
ing leakage of transformers, motors, 


Recording Tapes—New Low Prices! 
ALL Wg eae 1200 ft. plastic, now list, 3.50, our 
aut BRANDS, 1800 ft. 1 mil pacsate. sone playing 
tapes now list, 5.50, our net 3.3: Ew. 
All H.O. tapes now list 5.50, Ag “_ 3.30. NEW. 
New 12 mil tape list 12.50, our net 7.45. NEW. 
(Above are all name brands = are “SP ‘*‘super bar. 
gains’? having no manufacturer’s nam 
COMPLETE PRICE SHEET AVAILABLE, 


USED RECORDING TAPE (PLASTIC BASE) 
ATTENTION Indus- 
ae Sew? “iytar’s 1.58 for 7”—1200 foot 
tapes from 14 mil -79 for 5“— 600 foot 
Sy Raatch, * marore, -45 for 4”°— 300 foot 
Reeves Audio and 25 for 3”— 150 foot 


Irish, We will buy 


provided there is not more than 1 splice per reel. 
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USED lai TAPE (1 Mil) 
0 ft. (3” reel).... .59 
300 ff. (5” reel)....1.44 
1800 ft. (7” reel)....2.89 


New empty pestie reels J 
boxes 22c; 
24c; 7 29¢ 102” “B4 
glass Reel ‘St. 49. EMPTY 
c; 4”, ve r 
5e ea.; iov2” . 25¢ ea 


KN ee Cee ne epee: 2a 
(back leaues auailab ie). anale 
Devices +1956 TAPE RECORD- 
ING DIRECTORY free. 
Please Include Sufficient Postage 
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cables, capacitors, and insulating ma- 
terials wherever a power line is inac- 
cessible or where battery operation is 
more desirable. 

The Model 2030 portable megohm- 
meter measures leakage _ resistance 
from 5 megohms to 10,000,000 meg- 
homs in 5 ranges with an accuracy of 
+3%. A regulated 500 volt supply is 
incorporated in the instrument. 


TRANSISTORIZED VOLTMETER 

A new portable voltmeter covering 
frequencies from 20 cps to 1 mc. has 
been developed by Alto Scientific Com- 
pany, 855 Commercial Street, Palo 
Alto, California. 

The Model D-21 is battery powered, 
is housed in a 5” high plastic case, and 


weighs only 30 ounces complete. The 
instrument is transistorized and uses 
printed circuits for maximum rugged- 
ness, dependability, and uniformity. 
Peak sensitivity is 0 to 1 millivolt and 
any of 12 decade (10 db) ranges may 
be switched on the front panel. A 10 
megohm input impedance on all ranges 
prevents disturbances to circuits under 
test. 


IMPROVED FILAMENT CHECKER 
Service Instruments Company, 171 
Official Road, Addison Industrial Dis- 
trict, Addison, Illinois has announced 
a new version of its Senco filament 
. 


checker for locating the open filament 
in the new series filament TV sets. 
The Model FC 4 is pocket sized and 
automatically checks all octals, loctals, 
7- and 9-pin miniature tubes and pic- 
ture tubes. The unit can also be used 
as a continuity checker and neon 
voltage indicator by merely inserting 
Standard test leads in pins 1 and 12 of 
the picture tube socket. —30- 
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INDEPENDENT SCIENTIFIC SURVEY _ 


AND LAB TESTS PROVE 


PRECISE MODEL #111---“BEST 


COMMERCIAL TUBE TESTER 


Al ANY PRICE”.. 


Now You Can Check Tubes 
The Manufacturer's Way 


Checks both emission and 
mutual conductance 

Checks all tubes including hearing 
aid, miniatures 

Six different plate voltages 
Different grid signals 
Simplified Short check 

Gas check 

New type switches 

Deeply etched aluminum panel 
Three different screen voltages 
Latest roll chart 

Measures filament current 
Measures grid bias 


111K (kit form NOW ONLY $6995 


111W (factory Wired) ........... c.ccececscescesess $139.95 


Model #111 


Mutual Conductance and Emission TUBE TESTER 


An independent scientific survey conducted by an impartial testing 
laboratory confirms what purchasers already know: “The most 
advanced, the most complete tube tester and the best priced is 
made by PRECISE DEVELOPMENT CORP., Oceanside, N. Y.” 


CHECK THESE ADDITIONAL ‘specs’... TALK TO YOUR JOBBER 
AND TO ANYONE WHO HAS THIS OUTSTANDING TUBE TESTER... 


The Model 111 is the only single commercial tube 
tester that checks ail tubes for both EMISSION and 
MUTUAL CONDUCTANCE separately. Filament _—— 
is measured directly on large meter when checking 
a VOLTAGE SAPPER tube. NEW, MODERN DESIGNEG 
ROTARY SWITCHES allow you ‘to check each tube 
element individually. NEW TYPE Single Rotary switch 
for complete short checks. The 111 makes all BIAS, 


FILAMENT VOLTAGE, GAS, LIFE checks visually on 
large meter . . . 5 individually calibrated ranges and 
scales for mutual conductance tests. NEWLY DE- 
SIGNED “‘NO BACKLASH” are CHART lists all. tubes 
including the new type 600 mil series tubes. Provi- 
sions are made for testing many color tubes. All 
ay Ss can be checked with accessory adaptor, Model 


For Information on where to purchase this and other 
Precise ‘Bests’, see your local jobber or write — 


= : 
precise DEVELOPMENT CORP., oceansipe. NEW YORK 
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Presere | for ENGINEERING DEGREE 
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portunitiesot in 27 MONTHS 


ic Age! Earn your B.S. degree in 27 — at Indiana 
Technical College. Intensive, specialized co’ Com- 
in math and electrical ‘engineering. 


Modern laboratories 

27 MONTHS in Aeronautical. Chemi 
and Mechanical Engineering. G.L approved. Enter 
March, June, September, December. Earn part of your 
expenses in Fort Wayne while studying. Write for catalog. 
Please send me free information on a 8S. ENGINEERING 
DEGREE IN. 37 MONTHS as check 


INDIANA TECHNICAL COLLEGE 


916 E. Washington Bivd., Fort Wayne 2, Indiana 
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THE .SMALL 


SPEAKER SYSTEM 
with the 


BIG, ALMOST 
PERFECT 
SOUND 


Absolutely amazed all ears at 
the.1955 N.Y. Audio Fair 


e a specially plasticized cone 
edge lowers the resonant fre- 


quency of the cone providing 
fuller bass 

e direct radiation of highs 

e complete use of backwave 
_ gives higher efficiency 

e lengthened air column simu- 
lates big speaker performance 
e individually tuned port 

e smooth response 45 to 15,000 
cps with extremely low distor- 
tion 

e no audible frequency dou- 
bling 

e excellent transient response 
e rigidly constructed and thor- 
oughly braced cabinet, 15” 
high, 10/2” wide, 1244” deep 
e impedance 8 ohms, power 
rating 16 watts 

Truly a matchless speaker system 
for critical listening. An excellent 
additional unit for use in that 
other room or for binaural instal- 


lations. (PR-1M) only 


in mahogany finish, com- 50 


plete with all cable and 
(delivered ) 


ready to attach to your 


amplifier. 
361 Bleecker St., New York 14, N. Y. 


AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


ECENTLY, the second meeting of 

the Electronic Service Council for 
National Unity was held in Indianapo- 
lis, Ind. The Council was formed early 
in August by association delegates 
meeting in Pittsburgh, Pa., for the 
purpose of bringing together all of the 
factions of the electronic service in- 
dustry to determine whether the dif- 
ferences between the several groups 
could be resolved and a single national 
association created that would embrace 
all of them. It was decided at the 
Pittsburgh meeting that, to be success- 
ful and effective, a single national as- 
sociation must be representative of all 
elements of the electronic service in- 
dustry. This would include shop own- 
ers, servicing dealers, and technicians. 
It was also the opinion of the dele- 
gates to the Pittsburgh meeting that 
an “umbrella” type of organization 
would be necessary to handle the in- 
tegration of the several national and 
state groups into a single national as- 
sociation. 

Prior to the Indianapolis meeting, 
most of the delegates felt that it would 
provide an opportunity for an open- 
minded exchange of ideas. Many looked 
forward to discussions of association 
programs that are currently successful 
as a means of appraising the changes 
that should occur in the direction of 
association affairs to take advantage 
of the best elements of the successful 
plans. 

Following the procedure recommend- 
ed by the Pittsburgh conference, the 
second meeting was opened by Bert 
Bregenzer of Pittsburgh, president of 
the Federation of Radio-TV Service 
Associations of Pensylvania. After the 
reading of the minutes of the Pitts- 
burgh meeting by Gordon Vrooman of 
Syracuse, N. Y., secretary pro tem of 
the conference, the chairman invited 
nominations for a new chairman to 
preside at the Indianapolis meeting. In 
a skillfully executed maneuver, Joseph 
A. Barg, a professional trade associa- 
tion executive from Cincinnati, execu- 
tive director of ATSCO, the NATESA 
affiliate in that city, was elected chair- 
man of the meeting. Mr. Barg had 
been presented to the delegates as an 
attorney and a competent parliamenta- 
rian who would follow the basic prin- 
ciples of parliamentary law. 

Shortly after the Indianapolis meet- 


ing started, the chairman of the meet- 
ing threw parliamentary law and pro- 
cedure out the window. After brief 
presentations of the Texas Electronics 
Association plan of organization by 
Forrest Baker, president of the T. E. 
A.; the new NATESA plan for national 
organization by Frank Moch, president 
of that association; the United Nations 
plan by Max Liebowitz, president of 
ARTSNY and ESFETA; and the 
MINTSE plan by John Hemak, presi- 
dent of the Minnesota State Associa- 
tion, Mr. Barg led the meeting into a 
discussion of how the various associa- 
tions could join NATESA, freely in- 
jecting his own opinions and, at times, 
confining the proceedings to two-way 
discussions between himself and Mr. 
Moch. A motion by Max Liebowitz of 
New York to form an entirely new na- 
tional association was tabled by the 
chairman. The confusion of the pro- 
ceedings led Murray Barlowe, presi- 
dent of the RTG of Long Island, to tell 
the chairman, ‘There is something go- 
ing on here that I do not understand.” 

Late in the afternoon the chairman 
called for.a meeting between Mr. Moch 
and a delegate from each state. This 
meeting led to the development of a 
resolution to the effect that delegates 
would present to their constituents a 
proposal that they join NATESA and 
make any desired changes in the or- 
ganization at the Spring meeting of 
NATESA in Omaha, Nebraska. This 
motion was later adopted unanimously 
by voice vote of the entire delegation. 


State Associations 

On the heels of their third and most 
successful annual electronics fair and 
clinic, the Texas Electronics Associa- 
tion is formulating a plan to encourage 
the formation of local associations in 
all sections of the Lone Star State. At 
the third annual clinic, held in San An- 
tonio, Texas, outstanding authorities in 
the technical and business operating 
aspects of service passed along a wealth 
of information in the carefully-planned 
and skillfully-managed clinic sessions. 

With three years of successful expe- 
rience behind them, the officers of the 
Texas Electronics Association are al- 
ready working on the details of the 
1956 Electronic Clinic and Fair which 
will be held in Houston, Texas. The 
keen rivalry between the host cities, 
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Fort Worth, Dallas, San Antonio, and 
Houston, which rotate the meetings, 
will spur the Texas Electronic Tech- 
nician’s Association of Houston, host 
organization for the 1956 affair, to sur- 
pass the records established in the other 
three cities. 

A number of associations met recent- 
ly in San Francisco, Cal., to form the 
Television Service Betterment Commit- 
tee of California. The aims of this com- 
mittee are to educate the public, to 
present a stronger front to distributors, 
to promote an adequate State Licensing 
bill, and to put the “illegitimate” serv- 
ice shops out of business. 

The following associations banded to- 
gether to form the Television Service 
Betterment Committee of California: 
Radio & TV Association of Santa Clara; 
TV-Electronics Association of Marin; 
San Francisco TV & Radio: Service 
Guild; Central Valley TV Service Asso- 
ciation; Sonoma Radio & TV Associa- 
tion of Contra Costa; Tri-County Ra- 
dio & TV Association; Radio & TV 
Dealers Association of Sacramento; 
San Joaquin Radio & TV Association; 
and the Bureau of Home Appliances of 
San Diego. Associations are being 
formed in Vallejo, Napa, Eureka, and 
Bakersfield. 

The Indianapolis Television Techni- 
cians Association has taken the lead in 
inviting other associations in the State 
to meet in Indianapolis for the purpose 
of discussing the formation and organ- 
izational structure for a State-wide as- 
sociation. Invitations were sent to as- 
sociations in Anderson, Muncie, Fort 
Wayne, South Bend, Elkhart, Gary, Lo- 
gansport, Lafayette, Columbus, and 
Evansville. Other Indiana associations 
interested in a State-wide association 
have been invited to contact Robert M. 
Sickels, president, ITTA, 1859 South 
East Street, Indianapolis, Indiana. 

The several active local associations 
in the State of Missouri met in Jeffer- 
on City during October to form the 
Television Electronic Service Associa- 
tion of Missouri. Jack Mulford of 
Springfield, Missouri, was named chair- 
man of the new group; Howard Sieggen 
of Kansas City was elected treasurer, 
and William Pryor of Mountain Grove 
was given the post of secretary. 

The group voted to become an affiliate 
of NATESA and appointed committees 
to draw up its constitution and bylaws. 
The next meeting of the forming asso- 
ciation is scheduled to take place Jan- 
uary 25 in Jefferson City. 

The Television Service Association of 
Oklahoma, a State-wide group, was re- 
cently formed with H. O. Eales as pres- 
ident; Floyd E. Banks, Ed Cones, and 
Raymond Selby, vice-presidents; Wil- 
liam S. Jones, secretary-treasurer; and 
Bob Armstrong, executive secretary. 

Oklahoma service operators who are 
interested in this new development may 
get information by writing to the ex- 
ecutive secretary at P. O. Box 9664, 
Shartel Station, Oklahoma City 18, 
Oklahoma. 

The several Ohio associations repre- 
Sented at the national unity meeting 
discussed the project of calling a State- 
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= Write us about special deals on test equipment. 
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TROLMASTER 


CLEANS 
LUBRICATES 
TV-RADIO 
CONTROLS 


IN 


SECONDS 


Now you can completely 
clean and lubricate volume, 
tone, brightness and contrast 
controls without removing 
chassis or back from cabinet. 
Simply remove knob at front 
of control, screw solvent-loaded 
TROLMASTER onto control, 
= ush the plunger in, remove 
OLMASTER, work the control 
back and forth and the job 
is done—in 60 seconds or less! 
TROLMAsTER thoroughly 
cleans either single or dual 
controls. Constructed of solid 
brass, TROLMASTER will not 
corrode when used with any 
chemical normally 
used in the electronics $395 
industry. User’s Net, 


KLEENTROL MAGIC SOLVENT 
Cleans, lubricates TV-Radio 
controls and tuner, push- 
button and switch contacts. 
Non-inflammable. Will not 
harm surfaces or finishes of 
wood, metal or acetate. 
Recommended for use with 
TROLMASTER. $195 
Full Pint. User’s Net, 


See your Distributor or write. 


Manufactured by 


R- COLUMBIA 


PRODUCTS CO., INC. 
HIGHWOOD, ILLINOIS 


Export Agents: COMTRAD CORP, 
673 Broadway New York, N. Y¥. 
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wide meeting in Columbus to explore 
the possibility of forming a State group. 
In a previous meeting, members of the 
Associated Radio-Television Service 
Dealers of Columbus and the Tele- 
vision Service Guild of Dayton had 
agreed to work together to bring about 
such a meeting. 

Ohio associations interested in dis- 
cussing a State association should con- 
tact Fred Colton, Graham & Colton, 
2552 North High Street, Columbus. 

The Associated Radio Television 
Servicemen of Chicago have been en- 


couraging the formation of local asso- | 


ciations in other cities in downstate 
Illinois. Several new groups have been 


formed with the cooperation of ARTS | 


officials. 
who are interested in assistance in 
forming local associations should write 
to Howard J. Wolfson, chairman, 
ARTS, 433 South Wabash Avenue, Chi- 
cago, Ill., for information. 

The Minnesota Television Service 
Engineers, Inc., has developed some ex- 
cellent basic material for association 
use that can be studied with profit by 
all groups working on the formation of 
State associations. One very important 
factor in the orderly development of 
electronic service into a recognized 
professional activity, is the develop- 
ment of nomenclature and standards 
for the classification of individual tech- 
nicians on the basis of their knowledge, 
training, experience, and skills. 

Details of the MINTSE program of 
technician classification and identifica- 
tion can be obtained from John W. 
Hemak, president, MINTSE, P. O. Box 
42, Minneapolis 21, Minnesota. 


Price Fixing 

Many service associations do not 
seem to be aware of the illegality of 
standard schedules of labor pricing de- 
veloped by associations for the use of 
their members. The following news 
item from the “Yardstick,” house or- 
gan for the Kansas Appliance Dealers 
Association, is indicative of the atti- 
tude that may be taken by federal 
judges in interpreting violations of the 
Sherman Act: 

“Many times we are asked why the 
association does not do this or that. 
Most recent of these questions has 
been: ‘Why doesn’t the association 
issue a chart of suggested prices for 
television service?’ The following ar- 
ticle from the ‘American Trade Asso- 
ciation Executive News Letter’ will 
throw considerable light on the dan- 
gers involved in recommending, sug- 
gesting, or publishing standard charges 
as an association project: 

“Preparation by a trade association 
of a ‘suggested’ price list can consti- 
tute unlawful price fixing even in the 
absence of evidence that members of 
the association agreed to follow the 
price list, or did so, a federal district 
court in Kansas has ruled. 

“The association, composed of com- 
panies renting trailers for attachment 
to automobiles for one-way, single-trip 
use, prepared a schedule of suggested 
rental rates. The court’s opinion de- 


Illinois service technicians | 


HI-FI and LP BUYERS 


CHOOSE AUDIO UNLIMITED 


Vv We ship PREPAID and INSURED 
VY FAST, PROMPT, COURTEOUS service 
Y BRAND NEW STOCK—FACTORY SEALED 
Y FREE LP CATALOG with ORDER only 
Y FREE—on ORDERS of $50.00 or MORE— 
é hea Diamond Stylus of Your Choice 
s' 


SPECIAL 


COLUMBIA FAMOUS DUAL SPEAKER— 
PUSH-PULL MODEL 360, in Blond or 
Mahogany Veneers. RONETTE FLIP CAR- 
TRIDGE with DIAMOND LP STYLUS. List 
a COST $99.50 PREPAID 
IN U.S. 


H. Scott - Fisher - Pilot - Pentron - Harman » 
Kardon - Bozak - Rek-O-Kut - Telefunken, etc. 
RCA - Columbia - Angel - Capitol - Decca, etc, 


Dept. N-I 


AUDIO UNLIMITED Inc. 


169 W.57 St.. N.Y.19, N.Y. 
DIRECTLY OPPOSITE CARNEGIE HALL 


NOW IN STOCK at Howard Electronic Sales 


COLOR & BLACK & WHITE 
5’°— 5 MC SCOPE 


KIT $79.95 Wired $129.50 


tical method yet developed. 
ginners or advanced students. Avail- 
able tapes from cage y alphabet 
to typical = 
Speed range 5 to 40. WPM. Always 
Teady—no QRM. 


ENDORSED BY THOUSANDS! 


The Instructograph Code Teacher lit- 

erally takes the _— ved: an operator- 
structor and anyone 

ome and master rrcode without ou 


have 
*‘acquired the code’” with the Instructograph 
Write today for convenient rental and a 


INSTRUCTOGRAPH COMPANY 


4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 


ASK FOR SPRAGUE BY 
CATALOG NUMBER 
Know what youre getting gel 
0 ont be 


insist on Sprague Use 


exactly what you want 
vague 
complete radio TV servicec iMalog 
Write Sprague Products 
Marshall Street 
Adams. Massachusetts 


c-610 
Company. 51 


North 


DON’T JUST SAY 
CAPACITORS 


SAY 


SPRAGUE 


WORLD S LARGEST CAPACITOR MANUFACTURER 
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scribes the evidence as to this rental 
schedule as follows: 

“As regards to the above referred-to 
price list, the evidence was and it is 
specifically found as a fact that the 
members of the NRTS did not strictly 
adhere to the price list. Nor was there 
any punishment ever inflicted for de- 
viation. In fact, no evidence of any 
agreement to adhere to the price list 
was introduced. The price schedule 
was adopted by the association. The 
schedule itself was referred to by the 
defendants as a ‘suggested’ price 
schedule. The extent of the agreement 
concerning the price list was that it be 
circulated to all members. Several 
witnesses characterized the price list 
as a guide, ‘something to go by.’ The 
Court is unable to find that the price 
list was circulated for no purpose at 
all. .. . The Court concludes that the 
publication, adoption, and circulation 
of the schedule, while not fixing a rigid 
price, was such tampering with prices 
as is forbidden by the Sherman Act. 

“Not directly mentioned by the Court 
is the fact that the restraint on com- 
petition is even harder to find because 
the members of the association did not 
compete with each other, there being 
only one at each locality.” 
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On page 67 in the October, 1955 issue, 
rectifier filaments (5Y3) in the article, “The 
‘Minipack’ #1” should be 2 and 8 instead 
of 2 and 7. Also, the sixth line, third col- 
umn, “pin #7” should be “pin #8”. 

Also on page 67, column 1, the para- 
graph above “Construction Details,” there 
are three references to 0.3 ampere. These 
should all refer to 0.15 ampere instead. 


In the article, “A 13-Watt All Triode 
‘Infinite Feedback’ Amplifier,” page 69 in 
the November, 1955 issue, the vertical 
lead connecting the left end of R,; to the 
lead running up to the junction of R; and 
R, should be deleted. 


On page 71 of the November, 1955 
issue (the third line from the bottom, first 
column, “The ‘Minipack’ #2”), the correct 
reading should be “half-wave” rather 
than “full-wave.” 


The 15th line from the bottom of page 
191, (November, 1955 issue, “Making Use 
of Load Lines”), (R2  R,)/(R2 X R,) should 
be (Ra X R,)/(Ro + Ru). 


January, 1956 
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TRANS-CONDUCTAN 


e Employs improved TRANS-CONDUC- 


pressed on the input section of a tube and 
the resultant plate current change is mea- 
sured. is provides the most suitable 
method of simulating the manner in which 
tubes actually operate in Radio & TV re- ° 
ceivers, amplifiers, and other circuits. Am- 
plification factor, plate resistance and 


Model TV-12 comes housed in 


SUPERIOR INS 


Also Tests Transistors 


meter reading. 


TANCE circuit. An in-phase signal is im- e SAFETY BUTTON — protects both the 
tube under test and the instrument meter 


form of improper switching. 

ing NPN’s, PNP’s, Photo, 

Transistor quality is read on separate meter 

cathode emission are all correlated in one scai 
case. Complete with all instructions — Only 

Now af your local radio parts jobber. 


2435 White Plains Road, RN-1 


CE TUBE TESTER 


gainst damage due to. overload or other 


TESTS ALL TRANSISTORS —includ- 
Tetrodes, etc. 


aie. 
rugged portable $950 
Tae 


TRUMENTS CO. 
New York 67, N. ¥. 


Symphonies, music festivals, operas, 
folk music — hear them in your own 
home with the only shortwave tuner 
designed for your hi-fi system. Plus 
superb AM standard broadcast! 


payee they 2 a 

ape recorder outpu 

Come lete international shortwave and AM 
standard broadcast bands 

Volume contro! with ON-OFF switch; AM. 
sharp, AM-broad selectivity; velvet tuning 


ass t si t has e fine performance 
. wie is o, yet has every pei 
Write today for catalog and list of shortwave 


programs. 
BROWNIE Ls0 . . . $8750 


FOUNDING asoraronies, ne. 
750 Main Street, Winchester, Mass. 


Export Div., 25 Warren St., New York, N. Y., U.S.A. 
CABLE: SIMONTRICE 


SPECIAL 100-PAGE 


HI-Fl CATALOG 


This leading 100-page book shows you how 
to select a Hi-Fi music system at lowest 
cost. Tells you what to look for in each 
unit; shows many handsome, practical in- 
stallation ideas. Offers you the world’s 
largest selection of —— systems and 
individual units from which to make your 
gre gpemege | choice. To unders Hi- 
Fi, to own the best for less, you'll want 
this invaluable catalog. It’s FREE—write 
for your copy today. 


ALLIED RADIO 


Te ALLIED RADIO CORP., Dept. B-16 
100 N. Western Ave., Chicago 80, tl. 


i 

8 

a 

(0 Send FREE High Fidelity Catalog : 
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WRITE FOR OUR BARGAIN "“TABOGRAM"™ 
A Free Bonus with Every Order 
NEWLY IMPORTED ‘"TAB" POCKET 
AC-DC MULTITESTER 
1000 Ohms Per Volt 


Only $7.85 ed. 


Model 27C Hi-accuracy precision VOM. 
Read Ls & DC Volts: 0, 5, 25, 
agouk 0 G9 = oO, 1, 10, 


tg 100K. Size.1%”" D, 
With test t leads. (plus (os 


bya sf Sy Ww. 4 
ship. in U.S. AS 
WITH. “‘TAB”’ MONEY BACK GUARANTEE 
Gueatusesert Infra Red Tube..... $3.90; 2/$7.80 
Photoflash Cond—52 5 MFD/450V/53 v/a new low 
= Famous =e SRS RS ere iy: + 2/935 
PRECISION RESISTORS—1% AccuRAcY @ 
20 OF ONE VALUE..........- . 
100 OF ONE VALUE= 2 2... ‘00 ¢ 
1 RTED VALUES........ 1.50 
COND-aMFD/1200VDe oF somes 7 VOC. @ $1.79 ea. 
Special tots of 12 (any assortment)..... @ $1. 


NEW “"TABTRON" SELENIUM BRIDGE 
RECTIFIERS 
Dated & One Year Gtd 


We manufacture Power pomshera 30 
your fo aye from 1 _— a2 ip to 
and 000 Sones, Following 
List, POLL Wave BRIDGE. 


io 
€ 
3 
» 
e 
~ 
~ 
ae 


. 36 130/100 

nt. Volts Volts Volts Volts 
1AmMP $1.60 $2.70 $4.30 ; 45 
2AMP 2.40 3.40 6.15 1.50 
3AMP 3.45 4.75 6.70 14.65 
4ampPp 4.25 8.45 13.05 28.45 
6AMP 5.10 10.05 14.75 36.80 
10AMP 7.80 14.38 22.40 47.55 
12AmMP 9.20 18.10 28.40 50.85 
20A 15.00 28.80 42.80 90.25 
24AMP is. 36.74 51.15 97.75 
3O0AMP 22. 4 38.s0 64.95 125.35 
6AM 28. 54.60 74.78 154.10 

SOAMP 33. 33 62.50 115.95 200.1 


Write For Our New Rectifier Catalog PR15| 


**"TABTRON' Hi CURRENT PWR SUPPLY 
Year Guarante 
Variabie 0-28VDC. Complete! 
Incis.: Full Wave Selenium 
er, Variac, Vol 


Built. 
ectifier, 
Am 


T28VSA 
T28Vi2Aa 
T28V24At 0-28 
T28VSOAt 0-28 V 


Ist Quality @ Individually Boxed 


TUBES — warranty 
No Electrical or Mechanical Rejects 


eee om 12 YEAR IN BUSINESS * * * 
ver A Dissatisfi 


Customer 
42AX7 .5S 
12BA6 .50 
2866 .65 
128H7 165 
128Y7 .97 
12SA 164 
12SK7 1.45 
izsay “80 
258Q6 .90 
25L6 142 
25w4 1.03 
SLE 69 
35w4 150 
35z5 .45 
508s :70 
soc ‘52 
41 | SoLe aT 
7 AUz | as 
6 636 av 1.22 
f000's OF OTHER ‘fuses | uk sive! WRITE 
FINEST HI-Fi ar, TAPE 
7¥2*" REEL—1200 FT PER 
$ $ $ Back Guara 
Precision Coated & Slit, Gtd Splice 
id Controlled. P! 


Qual ic 
40-18 KC Gta Constant Output. Freq. 712 IPS 
Oxide 

Sold Singly. .$1.80 Twelve Lot Special, ea. $1.58 
i WRITE FOR NEW BONUS HI-FI GRAM } 


**TAB'’ HI-Fi SPEAKERS 
for HF 


Model P2S5CO 1 

25 Watt/20-17500 ponte 
Model P12CO 12” 

Tweeter 12W/45-15000 ¢ - sia" 783 3/8 is 
Model PSCO 8” Coaxial PM & Pi * Twi 

8 ——e seeseceses o7sis 


EW GE PHONO Gea 
ME oE Original Boxed, $ $ $ Back Gtd 


R * .001 & .003 (SS)...... 4 6.98 

R 'S2A* Golden Treasure (DS) 19.98 

Rr S3ZA* iden Treasure (DD). .$28.98 

R A®* .003 Single (S)........ 5.28 

RPXO41A* .00 plagte (B) oo ccccccvos veces 5.28 

jeedies ‘‘Tetrad'’ Diamond + 
RPJO Dual (S) .0O1 & . ee eee as = 
RPJO12A Dual (D) .001 & .003 ‘‘Tetrad’’+ . 

RPJOIZA Dual (DS) .001 ... “Tetra” « RitK 
place for Oniy 

J01D or RPJO3D Single ‘D) ‘eretrad’™ eevocee -99 

RPJO1S or RPIO3 ingle (S).......+ssseee0 1.35 
er eo for RPXO40 & 041 Onty 

RPJOO1 or Single (S) G@.......ccecees 33: 35 

RPJOO3 or apsoos Single (D) ‘‘Tetrad’’t...... 9.99 


y TERMS: Back Gtd — - 
4é oA oy); =s min. order 

hpg. charges ine 

fox. “per Tubes ota. via 

Sy niy. Prices shown subject 
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RATE: 50¢ -” woe. ee 10 words. March issue 


closes January Jith. Send order and remittance to: 
BADpIO. @ TELEVISION NEWS, 366 Madison Ave., 


RADIO ENGINEERING 


TV-FM antennas. All types including UHF. 
Mounts, Accessories. Lowest prices. Wholesale 
Supply Co., Dept. H, Lunenburg, Mass. 


_ Los Angeles 35, C California. 


WANTED 


WANTED—Electronic Tubes, all types. Also want 
all types airborne electronic equipment: ART-13; 
BC-788; I-152; ARC-1; ARN/7, etc. Top dollar 
paid! Bob Sanett, W6REX, 1524 8S. Edris Dr., 


COMPLETE radio, electronics theory & practice ; 
television ; broadcasting ; servicing ; aviation, ma- 
rine, police radio. 18 or 21 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso, 
Ind. 


FOR SALE 


CODE Oscillators Guaranteed. $4.00 Postpaid, or 
C.0.D. Details Free. Stout, 2241 E. Broadway, 
Muskegon, Michigan. ba 


TRADE-IN Television Sets $14. Jones Radio, 1115 
Rambler, Pottstown, Pa. 


DIAGRAMS—Radio $1. 00; record changers, re- 
corders $1.25. Television with service data $2.00. 
Where model unknown, give part numbers. Kra- 
mer’s Radio Service, Dept. JA5, 36 Columbus Ave., 
New York 23, N. Y 

TAPE Recorders, Tapes, Accessories. Unusual 
Values. Dressner, Box 66R, Peter Stuyvesant 
Station, N. Y. 9. 

BC-348P RECEIVER, brand new, original carton, 
covers 6 bands, 200-500 ke., 1.5-18 me. Designed 
for 28 v.d.c., easily converted to 117 v.a.c. $75.00 
f.o.b., New York. Box 51, % RADIO & TELE- 
VISION NEWS 


DIAGRAMS ne repairing radios $1. 00. Television 
$2.00. Give make, model. Diagram Service, Box 
672- RN, Hartford 1, Conn. 


TV Trade-In sets. Philco, R.C.A., Emerson, 
others. List available. 10”—$17. 12” to 17”— 
$20. up. Washtek Service Co., Dept. R, 956 South- 
ern Blvd., Bronx, te ¢ 


NEW stock of Tung-Sol 6550 Audio Tubes > $4.35 35 
each, plus postage. Spera Electronic Supply, 37-10 
33rd Street, L. I. ee A 


SURPLUS Radios, Receivers, | Electronic 1] Equip- 
ment—Buy Direct from Government, Bulletin $1.00. 
Box 1842U, Hartford 1, Conn. 


FOR Sale—Complete T.V. Laboratory and library, 
tubes and books. Send for complete inventory. F. J. 
Stephens, Hollister, Mo. 


HI-FIDELITY Specials: Collaro RC-54, Ronette 
Flip Cartridge, Mounting Board—$38.75 Prepaid. 
Monarch of England, Top Quality 4 pole Motor 
Changer, GE RPX-050—$38.75 Prepaid. Any Dia- 
mond Stylus, $13.75, Boxed, Year Warranty. LP 
Records, Fresh, Sealed RCA, Columbia, all brands. 
20% Off, Prepaid, Send List. Our Best Buy Hi-Fi 
System—$225.50 Prepaid. Write for Details. Fidel- 
ity Unlimited, 63-03 39th Avenue, Woodside 77, 
N Latest Webcor Changer-Flip Astatic Car- 
tridge. $26.75 prepaid. 


TELEVISION Trade-ins. 12 to 17. $19 up. Byron 
Bros. % RD2, Sinking Spring, Pa. 


TUBE Bargains—865—$1. 00, 615 (vt 235) —35 ¢, 
7193—35¢. All Tubes Guaranteed New. Send 
Money order, Postage Free. Stern & — 
718 | New Market Street, Philadelphia 23, 


SCINTILLATION Crystals. NE-101 ae Phos- 
phors at new low cost, with instructions for use. 
Scintillation counter circuit $1. Uranium Year- 
book $2. Geiger tubes only $5. Geiger counters 
$37.50 to $545. Scintillation counters $289 to 
$3500. Ultraviolet lamps. Metal detectors. Western 
Radiation Laboratory, 1107 West 24th Street, Los 
Angeles 7, California. 


TUBES—TV, Radio, Transmitting And Industrial 
Types At Sensibly Low Prices. New, Guaranteed, 
Ist Quality, Top Name Brands Only. Write For 
Free Catalog or Call Walker 5-7000, Barry Elec- 
tronics Corp., 512 Broadway, New York 12N, N. Y. 


RECORDERS, Hi-fi, lowest prices. Free cata- 
logue. Klarston, 215 E. 88, New York 28, 


CYLINDER and old disc phonographs. Edison 
Concert, Balmoral, Conqueror, Opera, and Ora- 
torio models. Berliner Gramophones and Zono-o- 
phones, Columbia disc and cylinder Graphophones, 
Bettini micro-reproducer. Want old catalogues and 
literature on early phonos prior to 1919. Will pay 
cash or trade late hi-fi components. Box 50 
G% RADIO & TELEVISION NEWS. 


AN/APR-4, AN/APR-9, other ““APR-,” ‘‘ARR-,” 
~~, ARC- 1, ARC-3, ART-13, everything sur- 
plus; Tubes, Manuals, Laboratory equipment. 
Describe, price in first letter. Engineering Asso- 
ciates, 434 Patterson Rd., _Dayton 9, Ohio. 


WILL Buy All. ‘ART-13 T47A Transmitters $200.00. 
ART-13 T47 aaa ee $150.00. BC-788C Altim- 
eters $160.0 ARC-3 Complete $185.00. R5/ 
ARN-7 Rad “ Compass $175.00. BC-348 Rec’r 
Modified $25.00. BC-348 Rec’r Unmodified $50.00. 
ARC-1 Radio Complete $250.C9. BC-312 Receiver 
$40.00. BC-342 Receiver $50.00. Ship via Express 
C.0.D. Subject to Inspection to: H. Finnegan, 
49 Washington Ave., Little Ferry, N. J. 


WANTED—ART-13 transmitters, parts, and com- 
ponents, DY-12 and DY-17 dynamotors, CU-25, 
etc. Also ARC-1 and ARN-7 material. Advise price 
condition first letter. Florida Aircraft Radio & 
Marine, Inc., P. O. Box 205, International Airport 
Branch, Miami 48, Florida. 


WANTED Receiver R5/ARN-7, Transceiver RT18/ 
ARC-1, MN-62-A, AN/ARC-3, Dynamotors, Test 
Equipment, Receivers, Transmitters. We Pay The 
Very Highest Prices. Send full information includ- 
ing quantity, condition, price first letter. Aircraft 
Radio Industries, Inc., 15 East 40th St., New York 
City, Telephone Lexington 2-6254. 


TUBES and equipment bought, sold, and ex- 
changed. For action and a fair deal write B. F. 
Gensler, W2LN1, 56 Crosby St., N. Y. 12N, N. Y. 


CASH for BC-610E, BC-614E, BC-939, BC-729, 
BC-221, BC-312, 348, TCS, AN /GRC-9 and higher, 
and parts for all these. Amber Industrial Corpora- 
tion, Surplus Div., 75 Varick Street, N. Y. 


REPAIRS AND SERVICING 
HIGH Fidelity Speakers Repaired. Amprite § ee 


Service, 70 Vesey St., Néw York 7, N. 
7-2580. 


HELP WANTED 


TELEVISION Jobs—Names and addresses of com- 
panies to contact. $1.00. Fitzgerald, (Chicago Di- 
vision), Dept. A-14, 815 Countryside Drive, 
Wheaton, Illinois. 


BUSINESS OPPORTUNITIES 
Catalog 25c. Mat- 
36. 


BUY Wholesale, 25,000 Items, 
thews, 1472-R4 Broadway, NYC 


CORRESPONDENCE COURSES 


USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog free. 
(Courses bought.) _ ) Lee Mountain, Pisgah, Ala. 


RADAR—Correspondence | course, including Loran, 
Sonar and Microwave, now being offered. Inquire 
Progressive Electronics Institute, P. 0. Box 27764, 
Los Feliz Station, Los Angeles 27, Calif. 


INSTRUCTION 
ENGINEERING Degrees Earned Through Home 


Study. American College of Engineering. Box 
27724 (K), Hollywood 27, Calif. 


MANUFACTURERS Surplus. Build your own 
Electronic Organ from these basic units: 60 note 
triple stacked shunt keying mechanisms, octave 
wired isolating resistor to each palladium contact. 
Three types available: Great 16’, 8’, 4’ dimensions 


5” wide, 2144” high, 36” long; Swell 8’, 4’ 236” 


dimensions 314” wide, 3%” high, 36” long; Single 
Manual 16’, 8’, 4’ including 12 pedal bass notes 
dimensions 4” wide, 3” high, 36” long; keying 
mechanisms—$10.00 each. Tone generator sub- 
assemblies consisting of 21, 400V and 600V capac- 
itors and 15 resistors. $.50 each. Box 549, 
Y% RADIO & TELEVISION NEWS. 


RECORDS 


PHONOGRAPH Records Cheap. Catalogue. Para- 
mount, NA—313 East Market, Wilkes-Barre, 
Penna, 


MISCELLANEOUS 


BECOME a Radio Amateur. Free Information on 
how to pass Code and Theory FCC examinations. 
—- Electronics, 1203 R. Bryant Ave., New 
yor’ 5 


When you order by mail... 


please print your name and address clearly, be specific in your order, enclose 
proper amount, allow ample time for delivery. 


January, 1956 


more new 


*ceorrect 


replacement 
yas 


it Transformers) 


Write for catalog TV—155A 


TRANSFORMER CO 


4055 Redwood Ave. « Venice, Calif. 


© Built- 4 Pre-amp 
© 4 Inputs 


better than 50 di 


I and 


ee? 


eg. $69.50 Valvel 
$29.50 £ 


HIGH FIDELITY 
COAXIAL SPEAKERS 


$24.50 


Kit Form bor, 


12" 
$9.70 ea. 


the count: 

Acoustically designed for finest reproduction, quality built 

every component for years of enjoyable peep 1d 

at prices that are really exceptionally low! All of these fine 

have remarkable power handling cnpecity — 
listortion. One piece molded cones in both 

Has es over network. ‘wniiorms 

. § use extremely heavy Alnico magnets 


— FAMOUS BRAND 25 WATT 
12’ HI-Fl SPEAKER 

Highly wg gear! hi-fi 12” speaker with 9 

oz. Alnico V magnet. Powerful 25 a rating 
se of 50 to 12,000 cyc 


. Fespon: 
a the best speaker buy avallabie. aca for 


Reg. $19.95 PA work where power and 


Only 
$7.50 -y hE, 
ea. 3 for $20.85 


PM SPEAKER VALUES 


Class “‘A"’ replacement ———— at Bargain Basement prices. 
All have heavy Alnico V magnets and are constructed to 
ed a lifetime of trouble-free performance. Stock up now 


while the supply lasts! 
Price oy Lots of 3 


superfor materials put this speaker in 


se Ea, 


raneeees 
Sssnacee, 
gepeense: 
SaBsBaze, 


SPECIAL BUY—8” and 10” PHILCO 
SPEAKERS 

Complete With 50L6 Output Transformer and AC- 
DC Choke Mounted on Frame! Pxtra Heavy Alnico 
V Magnets. 

8”—$2.95 ea.—3 for $8.50 

10”—$3.49 ea.—3 for $9.95 


ELECTRO-DYNAMIC SPEAKERS 

Made for Philco, individually boxed. Excellent frequency 
response power ears. Ideal for replacement use or for 

original equipment design 


2500 Ohm 
4 Ohm 
2500 Ohm 
450 Ohm 
1700 Ohm 


DIAMOND STYLI SALE 


Famous Brand Diamond Styli designed to fit into new 
GE — Cartridge RPX-050A or old RPX-050. 
Replacement GE "gta -O13A. Has i individually re- 
placeable aide in styli. Diamond and Sapphire. 

Reg. $31.00 Only $11.95 ea. 
New Slide-in type diamond by for RPX-041A or 
BPX-040. Complete assembly. List $27.50... .$10.95 ea. 


of 20 
full 15 watts of undisto 

power. Seven tube circuit uses 2-6J5’s 
40 to db bass boost attenuation range, and 30 
treble Ne Tg ye range. 

low 
tubes include 6SQ7 pre-amplifier, 6SN7 phase 
inverter and 5Y3 rectifier. Controls include mike 
8 


wilt drive 8 ohm speaker. “Adjustable hum bal- 


Kit inclu 
coumaiete pictorial step-by-step instructions and 
tubes. Less wire « 
que © Se. K-CAISK. 15 Watt Kit.On 
‘CELEBRATION: 


eg letely 
Stock Non K-GAISW. Werth’ $65.50. Only $29.50 


Reo $125.00 
io aie 
db 
Noise level is 
rated output. Other 


l, treble con- 


hum as tubes 


solder. 


Now $29.95 


$24.50 


DELCO 8 TUBE—PUSH BUTTON AUTOMOBILE RADIO 
Will outperform eny Av Auto Radio on the market today! 


fete with 9 section 82” solid prams whip an- 
[ Gomptets wien 8 only 14” collapsed. orn sts | 


Here’s the auto radio with all the hg y features every 

car owner wants in his auto. Covers full 

with powerful 10 watt push-pull output. ag 

and a sensitivity control in dit 

seteative 8 t reuit includes 2- 2-68KT's, 2-6V6's, 
6SQ7, 1-6SA7, and 1-0Z4. Large 6”x9” 

output, and wide range tone "Control gu: 

radio will outperform any competitive model on the market. 


juire 
9 Ibs. Complete with owners’ installation manual, 
all covey hardware, brackets and knobs. tubes, 
Jess escutcheon. 


Stock No. 99-P8T 


ire nnd ler de- 
and tested: 


INDOOR hed ANTENNAS _6 for $1.00 


Conca P Adio 


BUILD YOUR OWN SNOOPERSCOPE 


» $39. 
IMRTgSE AND FurER Only $7.95 


Now you can see in the dark with this ingenious infra-red 
viewing device. Made famous by Armed Forces during World 
War II. Simple to construct with parts easily — 
Sn tube and filter supplied are the only special- 
ized parts required. Complete with instructions schematic 
and information sheet. Stock Ne. SCR124 


GERMANIUM DIODE KIT 
10 for $3.45 i250 


= oy sa a kit a that has never been offered 
rtment 7 0 of the most modern and widely 


Tv REPLACEMENT, eqene~t5 Bd at = a. 60 
ohms DC 7. ha > os = 3%” x 2”. Mtg. 24%” 
apart. Stock No. R-25H6. 

59c ea.—3 far $1.59 


250 MA SWINGING CHOKE—Rated at 4.5 henrys at 250 
MA to 8.5 henrys = 50 8 DC res. 150 ohms. Open frame 
2” H. tg. Ctrs. 3-5/15” 


apart. 
69c ea.—3 for $1.95 


serrrnsen vg peel separate 8 henry 80 MA 
in one case. JAN 5) Hermetically sealed. 6” H. 

oon” x 3” Worth $10.00. 8 Stock No. R-004105 

$1.49 ea.—3 for $3.9: 


LATEST SARKES TARZIAN 
CASCODE VHF TUNER 


Another fonal tuner value from Con 
Moist Latest 1 tube Sarkes Tarzian Cascode 


Covers all 13 

ally high sensitivity and low co 
interference. Designed to last a lifetime 
—y give teriffic fringe we reception. Ideal 


ow 
Brand New and in excellent operating con- 
dition. Available for _ 21 or 41.mega- 


Reg. $24.40 


Only 
cycle use. Please spec: 


Stock Ne. R-STD-3 $8.95 


TV POWER TRANSFORMER SPECIAL 
Onty 


$4.95 


value. 350-0-350 sand 6 at 


Werth 
$17.25 
An ing power f 
250 MA. 5 a at 6 Amps, 
Volts at 1. ye ps. Si 
3” x 3%” 


; diagram and installation ‘instructions. Quanti- 


KIT OF USED SARKES TARZIAN TUNERS 
IDEAL FOR EXPERIMENTING OR 3 for $1.98 


REPLACEMENT PARTS. LESS TUBES. 
A $24.95 i 


WESTINGHOUSE UHF TUNERS 
It’s convert to UH. for ors of a lifetime. Now you 


CONVERT TO “4 $4 
For Onl 


f pessent VHF tuner to give you 
iL. coverage. Tunes 450 to 870 Me. Output 43 Mc. Regular 
300 ohm input. The ideal basic element for building tuner, 
converter, booster or for experimenting on UHF. Convenient 
size for installation in TV chassis. (5 x 2% x 5”). Com- 
a with 6AF4 and crystal easy-to-follow schematic. Shpg. 
. 2 Ibs. Stock Ne. 99-G-V11390 


WESTINGHOUSE UHF RECEPTOR 
Complete with 6AF4 Tube, Crystal 
Diode, Schematic and Instructions 


What more can we say! You 9 this 4 
receptor — ete with tube 


e throw in a schematic 
All for only 
$1.25 ea 


ties are limited, so buy now and save!! 
Stock No. WTC-2 “Whatta Buy! 


FILAMENT TRANSFORMER 


$1.19 Ea. 
3 for $2.95 


6.3 VOLT 


6.3 Werk $2 Lane. 


JAN specs 


TUBE SPECIALS 


FAMOUS BRAND—GUARANTEED 


304TH—$3.95 ea. 30ATL—$7.95 ea. 

6J6’s—6 for $3.00 6SN7—5 for $3.00 

Send for Bargain Tube Sheet No. 1 14— 
cao of Fabulous Tube Values! 


HEAVY iaee DUAL BLOWER 
“BLOWS HOT 
OR COLDI! 
WORTH $29.50 
Only $14.95 


ie by famous manufacturer. Has AC shaded pole motor, 
Qual’ multi ro - Pes and onl outlet blowers. Heating 


5 WARREN STREET New York 7, N. Y. 
Telephone: Digby 9-1132 
(PRINTED IN U.S.A.) 


FAMOUS CROSLEY 
UHF TUNERS 


$4.45 ea. Lots of 3 
Worth $29.50 In Parts Alone! 


oe famous Mallory continuous tuning inductuner. Covers 
ll UHF channels 14 thru 82. 


etc. 
put feeds into channel 5 I.F. Concentric shaft includes fine 
tuning. Built-in antenna swit 


6AF4 tubes. Size: 8 x 5 
Stock No. R-CMDIS ..... Covccccene Cocccccccce $4.95 ea. 


REPLACEMENT PHONO MOTORS 
Only woe ea.—3 for $4.15 
Limited Quantity Available 

* Single Speed 78 RP 

© Rim Dri end ee 

aie eae h We ante eae ie been 

subject fy ‘change without netics. a mex 


vor FREE CATALOG 


FOR 
Dept. N16 


Worth $4.50 


CONCORD RADIO 
45 Warren Street, N. Y. 7, N. Y. 


Please, send me your Special Bargain Catalog free of 
charge. 
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ip an- 
$9.20 
ures every 
ast range 
th - buttons 
I tuning! 
'V6's, 1- 


inimum 
—Prices 


No one piece of equipment 

can do more for you. 

As the electronic field expands 
your tube tester must do more. 
TRIPLETT TUBE TESTERS 

meet this demand. 

More heater voltages including 
3.15, 4.2 and 4.7 volts for 

600 mill series string heaters. 
Quickly locating the bad tubes 
saves time. Tube sales can be a 
profitable business in itself. 


NEW 

UNIQUE 

AND ONLY $79.50 
The first 

low priced 

tube tester 

to provide 

DUAL SENSITIVITY 
SHORT TEST 


mm 


ff FA, 
Ja \ 
ay i — 


<_/ —— Wwny 


BS CAN BE COMPLETED 


“TTRIPLETT TUBE TESTER 


Triplett model 3413-B combines provision for conventional 
short test (0.25 megohms) with high sensitivity leakage test 
(2.0 megohms)—will test series string tubes without adapter. 


Model 3413-B is a money-saver on original cost—a profit maker because it’s 
faster, more versatile, more flexible operation for more tests in less time. 
This tester does a better job today and tomorrow—and here’s why: 


New, longer roll chart includes all tubes up to the moment. 


oe Triplett automatically furnishes revised, up-to-date roll charts regu- 
larly if you promptly return registration card. (Included with tester.) 


Flexibility of switching allows you to set up to test any new tube. 


we Tests TV picture tube by means of BV Adapter ($4.50) without remov- 
ing tube from set. 


Reads BAD—?—GOOD direct on big 6-inch meter. 
Ww Short tests (neon) each element with single flip of switch. 


And for the ultimate in laboratory quality testing examine 


MODEL 3423 MUTUAL CONDUCTANCE TUBE TESTER $199.50 


Proportional Mutual Conductance testing of all radio and TV tubes plus selenium recti- 
fiers, crystal diodes, pilot lamps, thyratrons, transistors, etc., by a new patented circuit. 


At leading Parts Distributors everywhere, 
see the finest and most complete line of test equipment by 


R ELECTRICAL INSTRUMENT COMPANY 
BLUFFTON, OHIO 


Mallory 


Selenium 
Rectifiers 


make every 
replacement sure 


Made by Mallory-developed techniques 

unique in the industry, this new line 
of selenium rectifiers gives you an 
unequalled combination of perform- 
ance and dependability. 


SERVICE LIFE 1S LONG—far exceeds 
original equipment specifications. 


EFFICIENCY IS HIGH due to low for- 
ward voltage drop. Efficiency stays 
high throughout service life. 


COUNT ON EVERY STACK for the same 

high quality. The new rectifiers are 
manufactured to standards of uniform- 
ity never before possible. 


RATINGS ARE CONSERVATIVE — no 
need to use over-size stacks to “play 
safe”. Order your stock today from 
your Mallory distributor. 


h fALLOE Y 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 


